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sspendous Battle Pictures 
of the Next War” 
= 240 in Prizes for Your Practical Ideas 


300 Pictures of New Inventions 


Yes, Sir! 


/\ HAVE to make 
special trips to 
supply all the 

people who want 

Murads for Christmas 

gifts. 
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Have You 
Learned to 


Typewrite Yet? 


Universal typing is here. People are abandoning the slow, 
tiring task of long-hand writing. 
cling to it, in this world of advancement? Everybody dislikes to 
And everyone shirks at correspond- 
ence when it has to be done the old-fashioned, tiring way. So 
join the progressive throng—get a typewriter NOW. 


receive long-hand letters. 


How long are you going to 


Free 
We ship the Oliver 
for five days’ free 


trial. Let it sell it- 
self. Or send it back. 


14 Months 
To Pay 


Pay for this Oliver 
while you use it. 
Only $4 per month 
and you soon own it, 


$49.50 or $100? Which would you 
rather pay for a standard typewriter? 


For 25 years all standard typewrit 
ave Been priced at $100 or over 

Stil are—except the Oliver, 

Tt is the only standard typewriter 

selling at hall. Ie is the only standare 

100 typewriter being marketed 
from the factory. 

Were it not for this simplified sell- 
ing plan, the price of the Oliver would 
also! be $100 ‘or over. For it ie the 

fame fine machine, the finest model 
wre ever built.” Over 900,000 have 
oid. 
imply sell the identical $100 
Oliver ‘direct from’ the factory, and 
Subtract all the extravagances of com= 
ated selling. We bave found that 
Weitncedleas fo ma igh army 
of salesmen and 
found "it'unneceastry to stan "a 
costly. chain of branch offices in over 
$0 cites 

‘The $50.50 you save is the sum that 
it would cost us to. sell the Oliver the 
Foundabout way. Pius a saving made 
because of the volume of business cre 
sted by our plan. 


Send No Money 
We let the Oliver sell itself. We 
ship it to you for free trial. Then you 
can compare it with other standard 
typewriters at $100 or over. 


You become your own salesman, 
You are the sole judge.” No anxious 
solicitor will urge you. In the privacy 
6f your own office or home you ean 
decide for oF against the Oliver. 


If you want to own it, send us $49.50 
gash. “Or if you wish t0 pay for it in 
installments, send us $3 after the trial 
feted: then $4°per month wnt $85 


You can readily appreciate that it 
takes: a super-typewriter to sell itself, 


No test could be severer. Remem- 
ber, there need be'no fvent salesman 
to urge you 

If you decide against the Otiver, 
ship it back at our expense. "We even 
Fpfend the ‘outgoing transportation 
Charges, s0 that you do not rik one 
eat in the test 


Now ye ask you, would you rather 
pay $5050 additional and ot get a 
Ente typewriter? Would you care to 
support’ a $100 price for the Oliver, 
and get nothing tangible in return? 


Some of the Famous Users 
New York Central Lines, Hart, 
Steel Corporation, N.Y. Edis 
Suit Co, 


jchaffner & Marx, U. S. 
8 Co, National Cloak & 
fornis & Co.—and hundreds of others. 


How to Save 
The coupon below, brings you 
EITHER a Pree Trial Oliver or Bure 
ms. Check which you 


you have to do to save 
the $50.50. “Without such a plan, you'd 
have to pay $100 or over. 

But this way you not only save— 
22, et the neat typewriter Nhat can 

‘built by a leading maker. Tt comes 
fresh from the factory, our latest and. 
best model, a 25-year development, 

‘Check the coupon wow and mail it in, 


te OLIVER sirenrttrGnouny 


1300 Obvee Trpewriter Bide. Chiage, I. 
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Now, why not obviate the Watch- 
ful Waiting for decay to manifest 
itself in out-of-doors woodwork 
by making everything of Cypress, 
“the Wood Eternal,” in the first 
place? 


Well, sure enough—why not go 
ahead and obviate? This kind 
of foresight is Some Obviator 
when it comes to Lumber Re- 
pair Bills. 


It is possible that we might have 
a booklet you could use to ad- 
vantage—we have 43 of them 
in the Cypress Pocket Library. 
Some have plan-sheets—big and 
practical and artistic—and_ ex- 
clusive—and they cost us some- 
thing—you nothing. Volume 
One contains the list. Also 
what the government of the 
U. S. A. says about Cypress, 
“the Wood Eternal.” Our ad- 
dress is below. What is yours? 
Is it all right to ask? 


All-round Helps Department 


Southern Cypress Mfrs? Ass’n. 


1249 Poydras Building, New Orleans. Louisiana 
4249 Graham Building, Jacksonville, Florida 


Contents of | 


A department for the man who 
works al home with tools 
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You Couldn’t Answer? 
Let Popular Science Monthly answer 
itfor you. Our Service Department 
will gladly 


| What Is that Question 
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“The First Month , 
I Earned $1000 


—And he might have 
remaineda farmhand 


AA 80.2 month job a8 a farmband one 


‘day—out of a job entirely the next 
hen a position that pai him 
{$1,000 the, very. fire month!" Such was 


iky-rocket career of Charles Berry” of 
ect, Towa. And more remarkable 
ie all came about as the result of 


1 one ean may Cek- 
nly, however, his work held lite promise 
af tis thin fr the itr. Then oe 
fay"as Berry followed his plow across 
tli unr tne scorching rye ofa burning 
fn, “ho auldenly- collapsed nis tra 
Sari He wae freed 10 gi. 
jacquently he found employment in a 
variety store. His reward for long and te= 
‘Sous hours of elerking was $18 a week. 


Out of the Low Pay Rut 


Nota very remarkable jb it meant 
in point life, for it 
he Sbcovery of ts, wey tobi 

‘arminge, Merry had bgen noticing the alent 

‘men ‘who came to call on the proprietor of 

the wore, He noticed thei peepperos 

arance; they stopped at the best hotel 

Eravelled on the fastest trains; and ia 

about 


was an independence and. variety 

theie work that made their careers 

‘one long vacation compared to Berry's job. 
“One day Berry fell into conversation 

of the Satesmen. 

the latter said in, answer to his 

"Salesmen de. make big money. 
the reason® the success of 


“depends upon the amount of good 
sold,” The man who sells producing proft 
for his firm. His services are in demand 


everywhere,” He commands big pay: wher 
fever he goes, And there is 
bho mit to what he can 


pe 50,00. 
you I'd write to the N.S. TA. Just ask 
{them to’ tell you ‘about their’ system of 
Salesmanship Training and. Free Employ- 
ment Service” 


Into the Big Money Class 


Berry did as the Salesman suggested, 
“The answer he received from the Nc& Te A. 
absolutely astounded hime It was nothing 

short ofa revelation wat 
the most amazing PROOF 


“Tut man must have sooaleg foge that he had ever seen 
natural abjity to become 3 to Big Earnings Tiare Harte, of 4425 
wt rh sere seneto 


at's an old, out-of- 
date notion,” the Salesman 
replied. "Salesmanship to 
Ay fs a scence it’s just 0 
matter’ of knowing how 
Take ‘myself for instance 
Lowe’ my success to. the 
National Salesmen’s Train- 
ing. Association. This 
‘wonderful organization of 
fop-notch ‘Salesmen "and 
Salen Managers formed just 
for the purpose of fitting 
men’ for’ siccess i Sales 
manship. 
fone to hiécome a 
All the Secrets of 
bis ‘spare time at home 


meek 


in the railway 
‘mal service at pay rangin 
{rom $900 to $1,000 a year: 


that 


Oklahoma City made $524 
fa two weeks. Before this 
Ihe had ever earned more 
than $60 a month, “And 
CW. Campbell of Greens- 
fag, Pay wrote, My 
carnings fot the past thirty 
days are $1,526 and 


second prize in March although 

‘only two weeks during that month 
care only a few of the cases of 

apazing jumpe to big eatin 

‘tootutely convis 

the eral offer of the 


Somber) sae 


Poa pehienere 
SELUE Xone ammended Sesraint 
‘Bonth be earagd #1006" One month his neni 
eas high ar $2.40, 


Startling Proof Sent Free 


‘Estat, thera ft 

ipasd aaron’ Pot hat yeu cam 
Fearn, Mase anna rare fi 
Somers Yow 

‘Ben he vd 


Y7Sarey you Owe It to out oa eat examine 
Siete ey ewe othe NSA 
the ecupons There "oo" con oF 


National Salesmen's Training 


Chicago, I. 


National Salesmen’s Tr 
Dept 15-W, Chieneo, 


Plesse sed me your Free Salemanshin Beak 
* iia ae 


ing Assocation 


Name 


ony. State. 


4 Popular Science Monthly 


Training for 
Head and 


Some of the Opportunities 


Eidcrnie “Service: 


jUsiniess' OF Youn’ own 


M. S. A. S. Graduates Succeed 


Learn by Correct Methods Endorsed by 
‘Leaders of the Auto Industry 


What We Teach 


(a geo pane’ 


ictory Endorsed Methods [ES Stimes 


ENGINES== 
MICHIGAN STATE AUTOMOBILE SCHOOL 
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‘See the New Ideas for Men Who Work at Home with Tools, Classified in the Home Warkshop Index on Page 2 
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Special Features 


And 164 Other Interesting Items 


AERONAUTICS 


Rate 25 Cents a Word. Advertisements intended for the February issue should be received by December 1st 
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Popular Science Monthly, 
‘New York City. 


been 


(Clasrifed Section. 
You can count on my od “tJ.” 


ised and successful advertisers, 


next enue? For further information 


(Classified Advertising Manager, 
Popular Science Monthly, 
25 West 39th Street, 
New York City. 


ee ree 


Read This One! 


‘As you know, I have been running 
‘on advertisement in Popular Science 
Monthly for nearly mine years, only 
‘missing sehen I was “doing my bit” 


ORDERS—net merely replier—I hove 


retin. 

also notice that my hey shoves MORE 
REPLIES on “stationery” from your 
‘publication than any others, proving that 
the better type of business mam reads the 


Very truly yours, 
IRVIN DANIEL WOLF, 
Printing. 


‘This letter is but ove of many which 
come in—VOLUNTARILY—from sat 


YOU are interested in direct, proft- 
able and continuous results at low cost, 
why not come along with us in the 


to rates, closing date, circulation, etc., 
address: 
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My New Way in Selling 


How I Learned the One Great Secret of 
Salesmanship in Twelve Hours 


‘OUNG man, my advice is, to 
get into the selling end of the 
game!” 


“No buts about it, if you want to 
go ahead—sell. It is salesmen we 
want today—Salesmen. If you can 
sell things you will never have to 
worry about securing a position, 
demanding a good salary. 

“But, Mr. Cranshaw, I have had 
no experience — know nothing 
about it, why— 

“Then learn, sir—you've asked 
my advice and help, and there 
iti 

Deeply puzzled, I left his office. 
Like so many other young fellows 
looking for their first job, 1 had 
no very definite aim. T didn’t 
mind hard work or small pay, as 
Jong as I felt that the future held 
some opportunity. I had called upon 
my father's old friend, Mr. Cranshaw, 
to help me decide what calling he 
thought promised the most. The 
above conversation was the result. 

Mr. Cranshaw is an experienced 
business man and I respected his 
opinions, With his aid T found a 
job—and a fairly good one as jobs 
a large farm-machine man- 
cturing company’. 

pecs ttt Rs 
SrLikiom of youth wan with me had’ a 
{romendous amount of self-confidence. My 
iyood one. 


‘ito. a anag when I came in 
the hard-headed men who sill 


the wil 
“They’ were of all types, keen, and shrewd 
progresive men, who wanted to see an actual 
ftecretuen for every penny” spent: ld 
oned men “who. didn't take to, new: 
fangled methods; big business men who ran 
immense farms as aside issue.” Every one 
presented a knotty problem, "It seemed to 
mein my early days, that each man had tobe 
Mold” in a different way. I kept a separate 
“method of attack” for each individoal 
Hut, Twas not a success. “I made few 


gale. Every. now and then, I put over a 
fail big order, but Twas not a consistent 
feller, The frm was not satisfied and they 


was conting them more than my 
‘ke was bringing in. Ta a very frank tall 
‘ons morning, thes told me that If something 
‘didn’t happen at once, T would be called in, 


earn what it was that brought them their 
Dig sales. noticed, co my surprise, that the 
‘men whose totals were the largest were the 
‘ones who seemed to. work the ‘Bue T 
ould find po one tick that any of them 
Possessed which I had not tried. 

"One day I met a hardware salesman in 


the smoking room of a train. We talked 
About the usual things for a while then we 
branched into selling methods, Inthe 
course of his conversation he told me how, 


im the last mine weeks my saler have 
lopped the li 


after many years of mediocre wuccess, he 
Enaiyiearned the one great secret of ling 


‘and what 


My ava 
watching over when I met 
That salesman. 


put tno 
frestic, tewsound 
nowledge. The start 
ing muddeaness of the 
result wan_almont 
Canny. “Alter 
form on ‘the road "the 
tenioe mesiber of the frm 
Penonally congratulated 
mre My sai on that 
fone tip were larger than 
the ‘total of my. three 
Previous efforts ta four 
Shore ‘months I became 
the best salesman on the 
Twas lead 
even the okitime 
And from that thine to this I have never once 
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pape ee 
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Dees coy panies 
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sa rea Ge Peer, Ree 
lag ets 
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hia hing which so guikly placed me fn 
my present highly-paid\ position of master~ 
sletman was knowledge of the One Great 
Secret in “Selling, ands 100" ‘Device as 
Told in Arthur “Neweomb's astonishing 
Tlewons “course in. Super-Salemanship. 
Th cure mi bly i he eet 
exiting thing to 4 Royal Road to Success 
in Seng 
tis not, lke vo many other salesmanshi 
otines, a theoretical treatise, It is ol. 
fashioned common-sense brase-acks,” Like 
all other sciences, selling has fr its founda. 
tion a certain bedrock law, Tgnarance of 
{his ir the reason so many salesmen fail 
te, Newcomb takes this lw, shows ie to 
yon, saa yan then sy yu ow 19 
Inet "ICs your weapon. And itis Wort 
more than all the ticks and stunts, and 
Theorie of selling put togethes 
‘irs Newcomb docs not each oF preach, 
From his years of experience as salman, 
falcemanager and student ofslling-seience 
fechad ‘condensed: into. thie. remarkable 


hook, the one great selling secret—and its 
ne hundred imple devices which ll exc 
this secret—thal 


have, 
‘al the 


He gives you 
into it, No 


This i 
and it works, Tealways 


i Ni 
been tested and approved 


haa worked. 


sess made by theapplicaion 
ht one ements rath 
fut do oe take any: 


boils wort for i. Vou 
can” be" the judge your- 
Sel, Te will not cont you 
‘ne penny. Don send 
finy money. Merely 

the “coupon or "write a 
etter, und the complete 
gun “wil been al 
charges prepaid, at coce, 
fo that Fou may take 

Samael tie tecal 
re not entirely satis, 


send it bac time 
redays after you 
and. you will 


‘owe nothing. 
"Oa the other hand, if 
you are ax pleased a are 
ihe: thowsands of “othe 
menand women who have 
inet "the "course, send 
nly $8 in ull payment. You take ne ak 
thd you have everything to gain, so mall the 
on now Lefore thik remarkable oer is 
Sitkdrawn Independent Corporation, Dept. 
Bj7is, 319 Siath "Avenue, New Vork City. 
ron) 


Dept. $7732, 219 Sixth Avenue, New York 

Gentemens Please gall the Cour "Super 
sitimeansten for" dive Bee! eral Weide 
SEPT Sin mi alte spec 


Peg eure tose he fynderasod that ths 
‘ale’ Futt it no obienton whatever, 
Nome 
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He Was a 
Machinist re ena 
Now He Is a | | Peet atin Wansmr tr oe 


Mechanical Engineer 


He Used to Make $26 a Week 
He Now Gets 


$7,500 a Year | | fhSi2e == Serre ox 


{John Guert worked ins mackine shop wih 2 


Te ae ee eects With 110- 
= Vol 


Be it Alternating Current 


KEP Weta By J. D. ADAMS. 
Here at nat isa book that devel. 
ee working familiarity 
on ae eee ae nating current—the 
cal Dratting ‘oppor MEER ee eee form in which elect is used 
oily tere potion the jours, f | BAP Reape ae i 


‘your spare Line, withow fan inter 
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Secret sae 
scribed in the text-book” ~ 


256 pages, 135 illustrations. Price, postpaid, $1.75 


Construction of Small Al- 
ternating Current Motors 


By PROF. A. E. WATSON 


shel ain et 
Riis cae 
sien” The designs will be found 
es 
fioscenat ays 
Haar area 
“ire ern 

age." Characteristic Features “of 


School the acknowledge leader ume 
‘ean vocational schools 
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: Beceem, ae 
Seo corm os ta een 
eit Rtas erates to Morar Plocedure in Yet 


Fully Mlustrated. Price, $1.50 
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“We've got to hold Holloway!” 


“ETE came in to see me this 

morning and said the Na- 
tional people had offered him 
$5,000 a year. We've got to meet 
that offer! We've got to hold 
Holloway. 


“He's got just the training and 
the knowledge we need. We can't 
afford to lose him, He's the most 
valuable man in his department. 


“It's wonderful what that fel- 
tow has done, Out of a $20 a 
week man, he's made himself a 
$60 man and it’s taken only a 
year. 

“Since the time I had word from 
the International Correspondence 
Schools that Holloway was study. 
ing in his spare time he's gone for- 
ward by strides. I wish some of 
the other men would do the sime 
thing. We need more men like 
Hollowa: 


MPLOYERS everywhere are 

looking for men like Hollo- 
way—men who want to get ahead 
—who are willing to devote a 
part of their spare time to train- 
ing for advancement. 

Are you in this class? How 
much longer are you going to wait 
before taking the step that is 
bound to bring you a better job 
and more money? 

For 30 years the I. C. S. has 
been helping men and women 
along the up-road to sticcess in 
business and in life, 

%& 


Would you like to be a first- 
class Mechanical, Electrical or 
Civil Engineer? A Chemist? An 
Architect? A Building Contrac- 
Hundreds of thousands of 
Jimbed into big jobs in 
the technical professions through 
1.C.S. help. 

Do you want to advance in 
Business? In Advertising? In 
Salesmanship? Many of the 
country’s foremost Advertising and 
Sales Managers have won success 
through I. C. S. training. 

Accounting? Commercial Law? 
All over America, bookkeepers, 
accountants, office managers, 
vate secretaries, are reaping the 
rewards of time invested in I. C. S. 
training in these subjects. 


It takes but a moment to mark 
the career of your choice, 
your name, clip out and mail 1 
coupon printed on the right. Yet 
that simple act has started more 
than two million men and women 
toward success. 


You have seen it in almost 
every magazine you have looked 
at for years. And while you have 
been passing it by, more than ten 
thousand men and women each 
month have been making it the 
first stepping stone to real suc- 
cess in life. 


Will you still turn away frem 
Opportunity? Can you still go 
fon, putting in your days at the 
same grind, getting the same pay 
envelope with the same insufficient 


sum, when such a little thing can 
be the means of changing your 
whole life? 

You can have the position you 
want in the work you like best, a 
salary that will give you and your 

the home, the comforts, 
tle luxuries you would like 
them to have. No matter what 
your age, your occupation, your 
education, or your means—you 
can do it, 

All we ask is the chance to 
prove it, That's fair, isn’t it? 
‘Then mark and mail this coupon, 
There's no obligation and not a 
penny of cost. It's a little thing 
that takes but a moment of your 
time, but it's the most important 
thing you can do to-day. Do it 
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Train Under the 
Chicago “Tech” Experts 


‘make You “also” an exper 

will each you the methods they 

se hei own workprepare Ju 6 
ep ato pays 
posit lon 
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Fee Toll Leer aed Wer tar fr 


Popular Science Monthly 
A RAILWAY. 


TRAFFIC INSPECTOR 


Many Openings at Good Pay 
250. , 


Standard Baines. Taliog astute 


WRITE THE WORDS FOR A SONG 


We revise poems, write music and guarantee 
tosecare. publication ty a New Vor Muse 
Bublaher.”"Our Lyric Editor and Chiet ‘Com: 


oer isa song-wrter of national reputation 
Sod uae Wott many fig song ta Sub 
poem on any subject. We examine them free, 


Wrestling Book FREE 


ee renee 


ae =, 
‘Hotels Need 
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Wonder Electric Generator 
Brushes Pain Away-From Head oFoot 


30 days TRIAL 
lortfeallh 
eg Lieanl) 


Makes 
Its Own 


ELECTRICITY! 


Wonder Electric Generator 
Brushes Pain Away—From Head to Foot 
Amazing Health and Beauty Treatments 


FREE! Sis 


Small Motors, Transform-| 
ers and Olen Bes. | 
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HANICAL BOOK 


They Will Raise Your Pay— 
Order on 5-Day Trial 
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FREDERICK J. DRAKE & CO., Publishers, 1003 Michigan Ave., Chicago 
Drake Books are For Sale at all Book Stores 
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GUIDES SENT FREE 
FOR YOUR OK 


iF 


“Worth ten times their 
price." "I wouldn't send 


two raises in four months.”” 
“Better than a school of These are the words of grati« 
instruction.” “Studied ‘tude that come to us by every 
aia " them when | was laid up c rorkers, 

TAYE, 704.0 paca aresion o pal ewig | 2nd Got further ahead 
ee Gay SSIS ALOT | than i I'd been on the 


mail’ from ‘Elect 
There is no short cut 


ly miss the monthly payments, 


/ HAWKINS ELECTRICAL 
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WE'LL TRAIN YOU 
Wainy Scutst FEE 
EARN $35 TO $100 A WEEK 
Alter you have completed our Course in 
Drafting (mechania! drawing, we will 
ourecs in a specialized branch of drafting. 


WHAT YOU GET FREE 


“You 
es oe 
sgh age com ly tr 
FLIN, Present 


COLUMBIA SCHOOL OF DRAFTING 
‘Deg 5, 1h sd T Sonn, NLWe Nubigan, D.C. 
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An 
“Electrical 


ELECTRIFICATION is sweeping the country, In homes, 

ores, shops, farms, ruilroads—evergwhere—it is 

fat tecoming thane et source of per ear fom 

now practically everyting naw diven by steam, horse or 
‘ater power will be controled by electricity. 

This means thatthe greatest opportunity of you le a 

staring you square in. the f needed, badly 


pert who know ehearty fom 
Dent let this great epportunity lip, Decide today to ft 


yourself as Expert, ready to take your place in 
Ui Big-Pay elds ready to aes 


Earn $12 to $30 a Day 


‘That's the kind of pay you want to ace bulging your pa 
getoe:| And you ean” Why shoul yo pia tog ig 
tare job, whe you cam ju 
ects iy 
training under me, through my’ cai 
pe npretime, me sy ous 
mt too ean sep into a 
job in this fascinating ‘nad. - sal 


I Back You— 
Guarantee Your Success 


Free Electrical 
Working Outfit Enroll Now 


L.L. Cooks. Giier EnciNcer. 


Cuicaso Encincerins WoRKS 


The Cooke Trained Man is the Big Pay’Man 
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A Great New Field as Yet Unthought of by Most Men 
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A,Meed tor Trained Right ow 100.000 
dear Toad sae Never tetks “en ee 
Beer Satiahed needed. re 


Production must be managed. 
Men, material, equipment 
must be understood and di- 
rected by trained men. 

As industry launches itself up- 
on agreat drive against waste, 
the doors of the nation’s 


their salaries from, 200% to. 400%, 
all the way from $2,000't0 $25, 
er year men. 


Industrial Extension Institute 
9 West 45th Street, New York City 
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Become a Motor Expert 


Learn Autos in Washington 


rN Earn BIG Money as an Auto, 
sm Truck Tractor «Airplane Mechanic 


7 FREE Catalog and Book of 
™ Views of Washington 
Sees eethertien ee ating fees ir tion Yon ute 


‘mechanic 
SPECIAL 
LIMITED 


3a are one ofthe millions who bas be 
Gut ofa Job this year, ort you are di 
satisfied with your earnings, P st into the 
ade that Knows no inycod—a. trade 
that pays big money all Year rounds 


Rs 


alas 
fod to. rade’ that you ‘have 
Sway wanted to fearas ‘Train for, inde 
"and wiccest "NOW 


FRI New Catalog and Book 
of Views of Washington 


re 
couron haat 


‘DOYOU LIKETO DRAW? 


Cartoonists are well paid 


By Emanuel Swedenbors 
‘This book of 632 pages, or any of 
the “Sweden. 


Covers, will be sent. prepaid, on 
tof 15 cents per book : 


ii Rie'watnene | Pike bresidarce,- > gag pass | 
Bilectne 
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Trained Minds Win 2===<= 
What Chance Has Yours‘? 
1Chance for 


Success 


9 Chances 
for Success 


238 Chances 
for Success 


ee Ss Se ees 
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2? Sha Lee 


Thus does a great newspaper com: 
ment editorially-on a recent report on 
i jucation made to theAreeri= 
¥y of Mechanical Engineers 
k what these figures mean! With only an 


lucation increases your chance nine 
‘Or its equivalent, you multiply your chance by 238. 


n 
with the United ¥. Me a 
paid ‘or distasteful work when the 
Ponluons an lenders, who ean create, execu 


bomen pool 
fading: tralned heads, es alle to take 


Multiply Your Chances 
OF Geeting Ahead 


Send this inquiry coupon. You will receive interesting details of the course siete so? ch” an ee 
of your choise, siso's\free copy of our naw booklet " Boes Education Pay? 
iz UNITED Y, MG A SCHOOLS, Dope 0,376 Leninaton Aves New York City 1 
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Mistakes i 


the result of thousands of tests, 
Sherwin Cody found that the aver: 
is only 61% efficient in 

Tha five min- 


from five to filty errors Wi 
surprising to see how many 
‘stenographers fall down in 
such common words 
‘abbreviate,” 
Astonishing how 
many business men say ""be- 
tween you and I” instead of, 
“between you and me,” and 
use "who" for “whom” and 


Iispronounce the simplest 
Few people, Hnow 


words. 


der to make 
absolutely 


A Remarkable Discovery 
Mr. Cody has specialized ia English for the 
positwcnty Sear But ineead of goig slong 


if you forgot the rules you never could tell 
what was ight and what was wrong. For the 
Past five years Mr. Cody has worked almost 
ay and night to find a way to replace bad 


felis wt aed pach wil col ome: 
And au's vara of his experonce fe evohed 
Stshimtee 


Self-Correcting Method 


1nd incomparably. efficient 
the esaon given om amy page then you ace 
exactly how Mr. Cody himself would correct 
Je"“You mark your errors and check them ia 
the ft blank column. ‘Next week You try 
thac pge-again, on the second unmarked 
sheets correct your error, and check them i 
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His New Invention Finds 
and Corrects Your 


n English! 


the second column. You sce at a glance what 
you have learned and what you have failed to 
femember, until you have reached the 100% 
point is spelling, punctuation, grammar, and 
Expression. 


Only 15 Minutes a Day 
A remarkable advantage of Me. Cody's 
is the speed with which these habit 
practice drills can be carrie 
bat" ou can write the a 
were to fifty questions in I 
finutes, and correct your work 
in five minutes more. You 
‘waste no time in going over the 
things you a 

lors are a 
centrated on 
fre in the habit of -makl 
fd through constantly be 

nen the right way, You 

Bequire the correc!’ habit 
Base of the core Babi 


fre, Thee 
ing dren 
New Book Free 
Every time you talk ever time you write, 
you show what you ‘are. Your English te: 
eal you an netlay cs can, "Whee you oss 
ie tefong words then’ you inispronconce 
seven you miwrel word, when 
punctate iacorectny wien You wo day 
Gedinary words you handicap! your. it 
ot fel your lek of Langu 


re ever embarramed by 
‘cannot command the exact 


doa i wl be sent by return mal 
Sherwin Cody's new invention ‘uaiges'come 
sand of language easy to ya in 1S mint 
Mail this coupon or a postal AT ONCE. 
‘SHERWIN CODY SCHOOL OF ENGLISH 

Rochester, New York 
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Now @ Big Rahe Schools 


Chicago, Illinois Kansas City, Missouri Cincinnati. Ohio. 
MICHIGAN AVE~ ONTARIO ST~ ~ 2282 GOAK ST~ 91 & WALNUT ST~ 


OPPORTUNITY is now 


hundreds of miles closer 


OW you have the choice of THREE BIG RAHE 
(OOLS. I have established the famous RAHE- 

WAY of Automotive ‘Training i in Chicago and Cincinnati, 
as well as Kansas City. To thousands of young men, OPPORTUNITY 
now is hundreds of miles closer—as near as Chicago or Cincinnati. 


° Hundreds Train at Cincinnati 

For 14 years I have been teaching Auto and Tractor training at Kansas City, The 

y school meant I must expand—add more floor space or establish 

not, I thougl ake Automotive Training to the thousands 

come to Kansas City? My idea proved sound. The Cin- 

wecess from the day its doors were opened. From 
cs, hundreds of students have poured into Cincinnati, 

Chicago School is Popular 

Now the Chicago School ix going full-blast. Tt in a full-fledged, independent institution, 

teaching the famous RAHE-WAY, «qa pped just the same as the other RAHE School 

‘Already hundreds of students are in training. “Hundreds and thousands are coming. Why? 


This Is An Automotive Year 


‘Thousands of men come or 
write to me— 


“How can I make more 
money? T want a better job 
tore pay— bigger ute.” 


answer them—"Know how 
tor do someone thing wel 
ie ined nan Lan 
setnlly doing, under come 
Detent instructors, the work 
jou would ike most to do 
TBecome an expert in the best 
Paying’ busines today—the 
‘Ruto Service Business.” 


THREE Bite 
ve bi part 
1 Prnctial 


oughly. Qualify 
MONEY Jobs 


‘Fob Method of teaching Astomotive Mechanics. You can 


Make $150 to $400 a Month 


RAHE Graduates everywhere are making Big Money. This is YOUR oppor 
tunity te BREAK AWAY from LOW PAY. “Clip out the Coupon and sem 1 
today. It will be one of the most fortunate things you've ever dave 
SEVEN DAYS’ TRAINING FREE 

Haake School. T guarantee that if you are not compete 


Send this coupon taday for my fine S&-page q saad wit the teiing atthe ead of that orod—1F WON'T COS 
Catalog showing graduates success and op} ora, Period: 
fanities now open. (Address nearest School.) inne 5a 


Se ee pee re aS Rae a Gas par Troe tro 


“HENRY ea  RAHE, | Dept. 2880 


Cincinnati, Ohio 
‘ih Walt Sts, 
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How the wee. A,.G Wireless News-Picture Was 


Flashed Across the Atlantic Ocean 


Paris gets President Harding’s portrait in twenty minutes 
By Wilfred S. Ogden 


in our first 


[AST January Popular Science Monthly described the apparatus 
we Pygtieh Edouard Béln had sent photograph by teleonpy 
jy midsummer M. Bélin had realized improvements predicted 
rticle, and was able to undertake transoceanic wire- 

lessing of pictures and handwriting! You are sure to find fas- 
cinating information in the following account of his new apparatus. 


ILE the crowds are 
till fling out from 
the football field, 

theater audiences in 
cities thousand miles away are 
watching uctual motion-picturen 
showing the last plays of the 
game! 

‘Do you call that merely a fan 
tastie dream? 

‘Wouldn't you also have anid 
only a few months ago, that the 
ticheme of flashing @ man’s 
trait by wireless across the 
Atlantic Ocean was merely a fan 
‘tastie dream? 

‘Yet this amazing feat is actu- 
ally one of the miracles wrought 
by'acience in 19211 A picture of 
President Harding in action was 
wireleased from Annapolis to 
Paris in the space of twenty min- 


‘The beam of light at the receiv- 
lng station is controlled by the 
‘radio impulses vent out from 1 

‘ransmitting sation. BL 


tystem of electric chronometers 
Connected with the radio outta 
‘solved the problem 


nutes! How many people are 
familiar with the imagination 
stirring details of this pictorial 


‘was ‘the Harding 
Portrait as received at the Paris 
{| endian early from the germ of 
|} | this nest wireless picture, prowrest 
[| te future’ radio. broadcasting of 
|\"" | moving news-photographs while 
{| the events pictured are actually 
U1 | taking place seems no more impos: 
! sible than many another modern 

miracle that bas been accom 
lished by science. 


Tn general, the wireless outdt 
with Which M. Edouard Bélin 
sent the Harding picture is the same as 
that with which he sent pictures over 

id telegraph wires, as de- 
year ago in Popular Science 
‘Monthly. "A new method, however, 
i utilized to keep the two cylinders, 
thousands of miles apart, revolving at 
‘exactly the same rate of speed, On one 
of the cylinders is pasted the picture to 
be transmitted, and sensitized paper on the 
cylinder at the other end is acted on by a 
beam of light, reflected under the control of 
radio waves, which are, in turn, governed 
by a needle moving over the sending 
cylinder. In wireless transmission, these 
at 


cylinders are operated by small dynamos 
instead of by clockwork, and their uniform 
movement is assured’ by a regulating 
chronometer with electric contacts, which 
stops and starts the cylinders at each revo- 
ution. ‘The simultaneous starting of the 
two eylinders would be assured by the two 
regulators if the latter could only be made 
to keep perfect time, but this condition 
‘eannot be realized. In order to overcome 
this diticulty, M. Bélin has devised the 
following method: At each liberation of 
the transmitting eylinder, the wireless sta- 
tion sends out a dot similar to the noontime 
signal. The receiving station does the same 
fand the operator of the latter adjusts his 
apparatus until he hears the two dots 
‘simultaneously. 


being taken down at the receiving end 
in its characteristic written form. Even 
if “static” 


produced to render the menage legible, 


tis not necessary to make a photograph of 
tthe written message before sending it. The 
‘writer uses special ink that gives sufficient 
relief for the sending-needie to feel when 


bok 
espa 
£% 
R 
an ie 


the paper on which this 
‘written is rolled on the sey 


terferes. with the transmis- 
sion, enough of each letter will be re- 


Popular Science Monthly 


It would seem, in the ease of M. Bélin's 
apparatus, that any given station likewise 
‘might capture the picture that was being 
sent, simply by tuning to the right wa 
‘The sending cylinder probably 
wouldn't correspond in speed of revolutions, 
to the receiving eylinder that was “listening. 
in,” the photographie points would there- 
bbe more spaced out or more closed up 
fan Jive receiving cylinder than on the send- 
ighpylinder; but even so, there is still a 
majpe that they would remain legible, 
Hofer, if the transmitting cylinder re- 
fed ini an irregular way, stopping and 
starting at unexpected intervals, the result 
produced on a receiving eylinder turning 
Uniformly would be an illegible scrawl, 
‘The points would be out of place 


In sending pictures long dis- [— 
tances by wireless, it has been 
‘necessary to reduce the cylinders’ | 
speed from two revolutions | 
second —the time for wire trans- 
mission—to one turn in four 
‘seconds, making the time required | 
pleture twenty 
minutes instead of two and a hall 
Compensating for this dela 
however, is the belief that Bélin’s 
system may make wireless sta- 
tions independent of electrical 
disturbances "which frequently 
“pall up” ordinary wireless mes- 


ages. 

‘At certain hours and seasons, 
electrical storms drown the dots 
fand dashes of the Morse signals, 

id produce so much interfer 
‘ence that it is often necessary to 
Fepeat a memage two or three 
times before it is comprehensible. 
‘These repetitions reduce the num= 
er of messages that can be 


Another disai 
work/on plans | 


Fingerprint reproductions, as received over the wire in 
Practice imuts after, they had been taken ram ¢ 
tired uspect in the provinces Thus 
‘prediction made by Popular Science Monthy a 
Thee the apparatis of M. Belin would prove iavaluabe 


in running down criminals. 


lized the 
snuary, 


both vertically and horizontally, 

Tt is this little trick that M, 
Balin expects to use for sending 
‘written messages inseeret. He is 
perfecting a compact secret-mete 
sage apparatus that ean be kept 
upon any desk, With an equip 
ment of this kind, the foreign 
representative of an American 
Dusiness house could write personal 
‘messages to his home offlce, to be 
‘transmitted from the eylinder on 
his desk by telephone, eable, o 
wireless. Using a rhythm of revo- 
lutions agreed upon by code, he 
could be certain that nobody’ ex 
cept the operator of the receiving. 
cylinder that was adjusted to the 
steretrhythm could understand m 

World-important diplomatic 
| interchanges, when this nystem is 

finally perfected, will be carried 
fon by an netual exchange of au- 
thentie handwritten documents, 


handled by & wireless station, and 
most of the day's communications are 
erowded through in certain hours when 
fatmospherie conditions are favorable. A 
mesmage sent by Bélin's system, on the 
other hand, oes in facsimile, each letter 


secrecy in wireless messages, but the fact 
remains that to-day practically any mes- 
sage can be heard by almost any wireless 
station that has the eapacity to receive the 
tender's wave lengths. 


‘carried broadcast through the alr, 
yet secret from all but sender and receiver 
While men in New York will be able to clove 
Important deals in San Francisco, instantly 
transmitting endorsed checks and xigned 
‘contracts acroms the continent. 


Machine Ties Parcels 


LEVEN years ago J.J. Bachmayer was 
in the vegetable business. His fingers 
‘got so sore tying bunches of onions and 
Tadishes, that he determined to invent a 
pparcel-tying ‘A year later he 
built the first mgchine out of old junk and 
bieyele sprocket wheels. For seven years 
he struggled to get people to use it, but it 
was not until 1917, when a machine was 
developed for tying candy-bores that the 
‘company had any great success. 


as Reaper Binds Grain 


‘The machine is electrically operated. 
‘A box or parcel which 


pasa 


the twine tightly in the first place, instead 
of tying a knot in a loose cord while the 
straw is compressed, and relying upon the 
expansion of the bundle to tighten the knot. 


Watch for These Features 
Next Month 


Travel by Pullman Auto Bus 
How MusicRolls are Made 


‘Trawler Seeks Sunken Treasure 


‘Your Family's Heredity Chart 
New Japanese Plane-Carrier 
Subway 400 Feet Below Surface 


Cylinder on Automobile Wind~ 
Shield Contains Sunshade 


“THOSE who find their pleasure behind 
a steering-wheel will appreciate. this 
sunshade, which is neat and compact and 
‘unobtrusive when not in use. ‘The driver i 
shown pulling it across the wind-ahield 
‘where it is hooked to a special attachment. 
‘The shade is of green silk 

‘When unhooked, the shade flies back 
into its container. No screws ure needed te 
attach this accessory, as itis provided with 
clips which snap instantly over the ends of 
the wind-ahield. 


Earth to Plow ioolen ates Comet’s Wreckage 


Where the “Last Difco 1 Are S 
New World es-for Mankind 


Popular Science Monthly 


w Seeking 


Earth’s few remaining unknown spaces are being “mopped up” 
by an unprecedented number of explorers 


E are living to-day in the greatest, 
period of exploration that the 
world has ever known. During 

1921 hundreds of men have gone forth 

{into the waste spaces of the earth seeki 

fat the risk of their lives new wealth und 

knowledge for mankind's benefit. 

‘Coal, oll, minerals, new medicines, and 
precious stones represent in part the ob- 
Jocts of their search; but more than that, 
‘this vast after-the-war revival of explora 
tion Is apparently going to clean up earth's 
last remaining mystery spots 

‘With one oF two exceptions the hundreds 
of explorers in the field to-day are not 
striving for spectacular goals of discovery. 
Rather, they are consolidating the gains 
in our knowledge of outlying portions of 
the globe made by the Pearys and the 
Seotts who went before them. ‘They are 
“mopping up" the earth, 

"The last objectives to which th 
plorer has yet to push are ahown on the 
ccompanying map, the black portions of 
Which represent large areas of the earth of 
Which we know absolutely nothing 

‘This year seen Lieutenant-Colonel Bury 
‘on his way to climb Mount Everest, the 


By Ralph R. Perry 


world’s highest mountain and the one really. 
spectacular goal left since the winning of 
the poles. Parties will soon push into the 
virgin wilderness in the interior of New 
Guinea. Before long some exceptionally 
daring adventurer will cross the untrodden 
‘Arabian desert of Roba-el-Khall 


“Mopping Up” Arabia and India 


Roba-el-Khali is shown on the map in 
the interior of southern Arabia, On its 
Outskirts there are petroleum’ springs. 
‘What lies beyond, no one can say. There 
may be more oil ‘there, but not even the 
native Arabs have crossed this waste of 
shifting sand and naked rock, blazing under 
‘tropical sun that makes it the hottest por- 
tion of the earth's surface, If a man were 
to take young she-camels in full milk and 
push out in the spring, some explorers 
think that this waste might be crossed, but 
as itis 850 miles long and 650 miles wide, 
no one has made the attempt, as yet. It 
{a the largest blank space on the map. 

To the north our chart shows two 


smaller, divided dark spaces. These 
formed one area a few years ago, but this 
year travelers pushed through from north, 
to south, and we now have some informa 
tion on the country lying thirty miles on 
either side of the route. 

At the foot of Mount Everest is the 
Kingdom of Nepal, of which we know 
nothing except from the reports of natives, 
tis an independent Mussulman kingdom, 
and the maharajah refuses to permit a 
White man to.set foot in his kingdom. A few 
men have penetrated the southern border, 
but only for a short distance. Even the 
party which is about to climb Mount 
Everest was refused the right to cross 
Nepal, and wus forced to make a detour 
Into Tibet and will climb the mountain 
from the northern side, Nepal will prob- 
ably be the last unknown area on the map. 

“The same condition exists in the interior 
of New Guinea, where savages attack 
every exploring party that has left the 
coast. This island is owned by Great 
Britain, Holland, and France, and a com- 
bined expedition equipped for resisting the 
natives was about to set out when the out- 
break of the war postponed the attempt, 


‘The neve explorer seeks everything 


From diame 


Sed oll to mew 


ite For the 


—— 
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15. TON WATER: 


‘Poe diminutive “Quest,” only 111 feat long and 200 tone dieplacement, in which Sir Ernest Shackleton vill survey the 
Balloons, = baby airplans, and special eceam sounding spbaratun comprise part of the equipment Coricd 


Its to be resumed in the near future, since 
the forests of the interior are believed to be 
rich in natural resources, 

‘The largest unknown areas, of course, are 
those surrounding the poles, but the ex- 
peditions of Shackleton and Stefanason are 
constantly adding to our knowledge of 
these sections. Among the parties now 
seeking new knowledge in the Arctic is that 
of Donald B. Macmillan, which will make 
special studies of polar magnetism and the 


of the earth—but in spots itis very, 
little, ‘Throughout the vast shaded areas 
fon our map we know little more than the 
courses of the navigable streams. The 
whole of northern Canada is practically tun- 
known, and what undreamed-of possibili- 
ties may lie there are hinted at by the 
recent discovery of oil on the Mackensie. 
‘The same is true of Siberia, the Sudan, 
Almost the whole of interior Aria, central 
‘Asia, and the deserts of Australia. When 
the French pushed into the Sudan, which 

as thought to be well mapped, they found 
streams and oases from fifty to a hundred 
‘miles distant from the points the maps 
declared them to be located—which would 
indicate that our geographical knowledge 
is nothing to boast of. In the valley of the 
‘Amazon there are three areas, each larger 
‘than the New England States, of which our 
knowledge is the slightest. ‘Although 
Africa has been crossed and recrossed from 


Pree 


‘end to end, the traveler is not surprised to 
find that water is often from one- to two- 
days’ march from the points indieated on 
the map—which is apt to be fatal, in a dry 
country. If the day of the explorer is over, 
there was never such an opportunity for 
scientific expeditions. 

These are made up of parties of five or 
six men sent out by the great museums and 
‘societies of the various nations. ‘They live 

the wilderneas for months, even for years 
a time. One man will make a careful 
‘A geologist will study the under- 
lying rock st ‘zoologist gathers data 
on the plant and animal life, the anthropol- 
‘ogist learns the habits of the primitive 
natives, the entomologist collects new 
species ‘of insects,and when all have com- 
pleted their work, scientists possess full and 
exact data on the condi fn the 
country, and the possibilities, if any, for 
‘commercial exploi 

‘At the present time 
these expeditions are in the field. We have 
shown some fifteen of the more important 
‘on our map. In the Antarctic, Shackleton 
is sailing in search of an island.” The charta 
show two large islands in the Southern 
Pacifie—Dougherty Islands and the Nim- 
rods. Is there really any such land? 

Nearly a hundred years ago whalers 
claimed to have sighted an island there. No 
one has ever seen it since. If the islands do 
exist, if it was not a mirage or a floating 
iceberg that was seen, the land would make 
‘8 useful radio station in the chain w! 
rapidly encircling the globe, Shackleton 
intends to search until he either finds these 
islands or proves definitely that they do not 


exist. ‘Then he will sail farther south to the 
‘Antarctic ice, to chart 3000 miles of un- 
knawn coast, to discover new sites for coal 
fing, whaling, and wireless stations, and to 
‘make deep-sea soundings. 


Scientific Research Inspires Explorers 


‘The new spirit that has arisen in explor 
tion since the discovery of the poles is mani- 
the reeords of the two expeditions by 


discovery of 
imply made a dash to the farthest point 
south ever reached. This was pure ex- 
ploration. In the second expedition, in 
which he lost his life, he was actuated by 
thenewer cientifie motives, His party had 
found thirty-five pounds of fosal bones that 
gave evidence of the life that existed in tho 
“Antaretie before the formation of the polar 
ice—apecimenst of incalculable scientife 
interest. 

‘On his return, food failed, 
eave out, his party was 80 0 
Peivation and woskness that one of theit 
number deliberately wandered out into the 
darkness to die in order to conserve the food 
supply of the rest. The men tottered 
toward their base camp and safety by piti- 
fully short marches, discarding everything 
that impeded their progress—but to the 
very end they dragged those thirty-five 
pounds of fossils. They had set out for 
Scientie evidence and knowledge, and 
although they died, the fossils were found 
in their last camp by the rescue party. It 
is this spirit that actuates the later-day ex 

(Condes on 2000 


TD 


6 / & G ; Popular Science Monthly 
ivifizatt6n Must Abolish War 


Prophetic pictures, bdsed on statements by famous men, 


2? Eanned in the nest contr 


"HE INVASION —'“Fleets of fast-mov- u ins of all ealibe 
ing tanks equipped with tins G 
gas, against which the enemy will 


jn, will cross the 


civil population 
accept the will 

onel Puller, Chief 
Btaff Officer of the British Tank 


HE NEW TANKS —|They will 
‘organized in large units, with General 
tanks, telegra_~ tanks, 
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or War Will Delergy Guill 


show why disarmament is the gre&t international problem 


RED caos 
meivovantens 


‘There will be no* declaration of war. Hostilities will be inaugurated. by myriads of airplanes 
nd Haste offegna"A'fow bovis later will come, gan bombardment of freat commercial and 


ldstrial centers; Llling hosts of ei 


HE BOMBARDMENT—“In ‘the next 
‘war’ this gas bombardment of capitals 
and great towns is not only a pomibility 
but 2 strong probability. 
tainty. 
defence agai 
gases like lewis 
“The shelters must be large enough to 
accommodate the people of a whole city: 
‘they must be deep enough in the ground to 
resist the enormous explosive force of the 
great _new bombs; they must be gas- 
proofed, either by rendering them airtight 
id furnishing oxygen to keep the inmates 
alive, or by providing ventilators which 
make the outer air pass through an anti- 
dote. 


‘and its probable succes- 


Se eae 
Sa tT ee aie ne 


ins or driving them’ belowground 


virtually involves rebuilding modern citios, 
ithe inhabitants expect to survive a war. 
. . .. "Had the war continued, Paris would 
hhave been attacked from the air ona new 
plan. 

“A firt wave of airplanes would have 
dropped on the city roofs tons of small 
bombs which released burning phos- 
phorus... It would have started a 
conflagration against which the fire depart- 
‘ment would have been almost helpless, in a 
hundred quarters of the city. 

“Into the light furnished by this gen- 
feral fire the Germans proposed to send 
second and third waves of sirplanes 
loaded with heaviest bombs. . .. From 


been but a short 
famous war correspondent, in “The Next 
War.” 


Railroads Use 


Motorized equipment 


AILROAD passengersmay_ 
‘soon be riding in a new 

of gasoline-driven 
‘car which will operate over 
many short branch lines and 
interurban routes more cheap- 
ly than steam or electric 
‘rains, 

‘After various makeshift ex- 
periments with auto-trucks 
converted into passenger 
coaches, the railroads have be- 

in to feel the need of a stund- 
ardized railcar that will regain 
for them their lost short-haul 
traffie. Several truck mam 
facturers are now experiment 

with vehicles of this type, 
‘one particularly interest- 
ing model has just been put 
‘upon the market. 
nificant 


to compete with highway buses 


oto Bedes 2 ton 


prove Service 
ow used on short lines is designed 


A New Vision of Railroad Service 

MMOTORBUSES couipped with flanged 

wheels to enable them to run on rails 
have been tried successfully on many short 
roads. Over a sixty-cight-mile stretch through 
the Hetch-Hetchy Valley of California, buses 
are transporting passengers and freight. In 
several parts of New England large railroads 
have found motor-buses to be the solution of 
the problem of giving satisfactory commuting 
service at reduced cost. It is not without 


reason to believe that the motor-bus may 
eventually supplant the coal-driven locomotive 


‘on the numerous branch lines. The substitu- 
tion would mean faster and more frequent 
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four times as frequent is four 
times as good. 

‘The rail-ear not only gives 
the railways an opportunity to 
make money on branch-line 
Passenger service that they 
now offer, but it will enable 
them to win back a sizable per- 
‘centage of the traffic that has 
‘gone to the motor-bus and the 
‘motor-car. On a conservative 
basis, it is estimated that the 

ways annually lose $200,- 
(000,000 in revenue because of 
competition by road vehiel 
Much of this revenue han b 
lost because the railroads have 
been unable to compete with 
frequent service, A train once 
‘or twice a day could not be 
considered by a traveling pub- 
lic that could obtain motor- 
buses every few minutes or 
every hour, or an automobile 
at command. But the fre- 


This Car Is a Hybrid 


‘The new car is neither a 

motor-truck with" fanged 

wheels nor a railway-ear with 

srasoline engine, but rather it 

‘happy and sensible com- 

bination of the best elements 
h. Tts power plant, co 


i of engine, eluteh, trans 
mission and thelr accessories, is 
founded on motor-truck prac 
tice, but the wheels, brakes, 


the’ body, and its ‘appoint 

‘ments are “railro 
‘Gasoline-driven railway-cars 

are not are 


hiotor-buses with rallway wheels, But a 
hybrid vohiele combining the best 


of both 


business, and to get it by giving 
the relironds something that they" want 


‘acutely but heretofore have not been able 
to buy; to wit: a thirty-one-passenger 
vehicle that can be run for fifteen cents a 
mile, or a thirty-six-passenger-and-baggage 
car that can be run at twenty-five cents a 
mile, including interest on investment and 
depreciation charges. It coats one dollar 
‘and fifty cents to two dollars a 

‘operate a railroad-train of two or three 
cars, each ear having a seating capacity 
of seventy passengers. Railroads that 
are losing money on short-haul passen- 
er traffic have already found that a 
gasoline rail-car will turn losses into 
Profits, Asan example, there is a sixty~ 
mile railroad in the western part of Ne 
York State, serving a rural population 
of about ten thousand. The volume of 
Passenger traffic is not suficient for 
Profitable operation of one train a day 
ineach direction. Therefore, no passen- 
ger service is offered, although there is a 
freight-train every’ other day. The 
rail-car makes passenger transportation 
economically feasible on this road. 
Assuming one car makes a round trip 
‘each way, a total of one hundred and 
twenty miles, at fifteen cents a mile, the 


service, cleaner travel, and lower transportation 


total cost is eighteen dollars, and if an 
uge of only twenty passengers is mai 
tained, at three cents a mile the revenue is 
seventy-two dollars a day, or a profit of 
[itty-four dollars, Furthermore, there is no 
‘question but that much additional business 
might be obtained by making several trips 
a day instead of one. On the average 
braneh line, the public is served by one 
two-ear train each way each day. The 
eapacity may be obtained by 

four railcars. Service four times as fre- 
‘quent is thus offered at less than half the 
cost. In the eyes of the public, service 


‘quency of service which the 
Tow-cont rail-ear offers will do 
much to bring back a Ia 
‘thare of this business. 

Te is expected that many in- 
terurban electric lines that 
because of recent conditions in 
the traction field have been 

‘allow thi 
stock, power houses, 
trolley: system, te. 
down, can recuperate quickly 
by the purchase of rail-cars of 


ch routes, but 
to commuting 
service in the off-peak hours and to 
regular off-season service on longer lines 

innot afford to operate with steam, 
‘except in the tourist months. 


Thirty-Six Persons and Baggage 


The rail-car in its latest form has a 
roomy body for thirty-six passengers, with 
‘a baggage compartment in the rear.’ Pas- 
semenrs enter and nave throu 
the front. ‘The vehicle is 
{our-eylinder engine with six-inch stroke, to 
which is connected a eluteh and four-speed 
transmission. ‘The engine is provided 


ard truck practice, But the four-speed 
transmission has combined with it a 
reverse gear that connects with all four 


apeeds. “It has a maximum speed of 
thirty-five miles an hour, and because of 
its high gearing a bevel-gear rear axle ix 
employed, 

‘A four-wheel pony-truck supports the 
‘car at the front, and a single pair of driv- 
ing-wheels is used in the rear, Regula 
tion brake-shoes act on all wheels. ‘The 
driver's compartment looks much like 
thatof amotor-truck. Turningthe wheel 
however, does not steer the ear, but 
applies the brakes. When air-brakes are 
Btted the brake lever is placed on the 
steering column, and the wheel then 
‘operates the emergency brake. 
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C 4 
What Are Your/ Chees Ger ccess in Radio? 


Read these typical romances of four 


the route to wealth and fame via 


‘The brief ‘of wireless. are 


TE sky is the limit in the radio gam 


kids” when the radio bu 
success is explained by the fact that they 
few with the industry—and helped it 
to grow. And the point for you, reader 

justry is still growing, and 
growing at phenomenal spec: 

‘Take, for instance, the dawning oppor- 
tunities’ for radio ‘operators on land. 
Hitherto few operators were needed, ex- 
‘opt at sea, but now throughout the world 
nations are being linked up by direct radio 
communication. In the United States, 
police and fire departments are beginning 
tous radio, as arethe forestry service, news 


By Armstrong Perry 


distributing agencies, hotels and business 
houses. ‘The Federal Bureau of Markets 
‘is broadcasting daily reports, the Post- 
Office Department has chain of stations 
{for directing its mail-planes, commercial 
‘companies are establishing services between 
cities, and railroads are beginning to use 
radio for general message service. With 
every year the field will broaden and so will 
the need for experts in its various phases. 
‘Undoubtedly, however, when the pres- 
ent shipping slump has passed, the sea will 
again offer the greatest opportunities and 
the biggest adventures to the new operator. 
When he has secured his com- 

mercial operator's license from 


ROM East Side 
schoolboy to million 
fire radio engineer in 
eighteen years—this is 
the romance of William 
Dubilier. 

Tt all started when, at 
the age of fifteen, “he 
happened to pick up a 
book on wireless, by = — 
Marconi. He read three 
hundred’ pages at one all-night 
sitting, went to school next. di 
and that same night attended a 
lecture on wireless. The door- 
keeper tried to keep him out, but 
young Dubilier was already the 
got-there kind, He sat in the front 
row. 

iter the lecture was over, he 
hung around asking questions and 
making a general nuisance of him- 
self, until, to get rid of him, the 
lecturer offered to allow him to 
carry the apparatus back to the 
hotel. That simple act decided once 
and for all his future. From then 
‘on, as long as the lectures were con- 
ducted, Dubilier could be found 
first in the audience and 


switching lights and arranging the 
equipment. 

‘So rapidly did he ab- 
sorb the technique, that 
‘a few months later Du- 
bilier was himself deliv- 
ering lectures for Mar- 
coni, filling engagements 
of lesser importance. He 
was still in school, but he 
worked after hours and 
attended lectures when 
he was not giving them 
himself, 

His next step was to 
get a night job with a 
wireless-telegraph com- 
pany. It paid neither 
salary, commission, nor 


expenses, but he considered the ex- 
perience ample compensation. After 
holding the position five years, he 
won a gold medal at a World's Fair 
for an exhibition of radiophones. 

‘At twenty-one years of age Dubilier 
had such a complete mastery of radio 
equipment that he was summoned by 
the Russian government to erect its 
new high-power station, His fame 
had preceded him. On his arrival in 
Russia, this boy, who was no older 
than many youths in high school, was 
installed in the royal palace, where for 
a month he was féted and entertained. 
‘The station which he erected at that 
time was the one that gave the world 

jolt a few years later when the Rus 
ssians, supposedly cut off from com- 
munication with Germany by a de- 
claration of war, were found to be 


x boys who found 
wireless 


the local office of the chief radio inspector, 
United States Chamber of Commerce, 
hhe will doubtless seek through the me- 
dium of one of the half dozen great radio 
‘and telegraph corporations a job on a cargo 
boat. However, luck and ability may 
place a good operator as assistant on a 
ger steamship. 

Now let's assume that you are the new 
‘operator and suppose that you get a berth 
‘as the only one on a slow-Roing freighter. 
You will discover that the eaptain bering 
to rely upon you for the information that 
will bring his ship safely to port. In the 
ld days his ship had to plow along until a 
drop in the barometer showed the ap- 
protch of a storm. But now your prompt 

(Cometuded on page 80) 


in touch with 
lin government 
by radio. 

Tt was not Dubilier’s 
fault that his station was 
used in double-crossing 
the Allies, Having unin- 
tentionally contributed 
to the wrong side of 
the world argument, he 
promptly struck a blow 
for the other side. 

A vital part of every radio trans- 
mitter is the condenser. The type 
in general use at the beginning of 
the war was the Leyden jar, a glass 
jar lined with copper. ‘Tt was 
fragile, noisy in operation, and gave 
off quantities of ozone that seriously 
affected the atmosphere of operat- 
ing-rooms. The Germans  con- 
trolled the world's mica supply, 80 
that the Allies could not change to 
a condenser using that dielectric, 
instead of glass. One day the Ger- 
mans awoke to the fact that the 
Allies were using higher power and 
longer wave lengths than they had 
supposed were possible. After the 
it was discovered that among 
those who had been fighting from 
behind closed Inboratory doors 

as William Dubilier, 
‘whose condenser, con- 
structed on new princi- 
ples, had helped materi- 
ally’ in condensing the 
German Empire. 

Dubilier confesses to 
thirty - three summers, 
He can spend the rest of 
them at Bar Harbor and 
the winters at Palm 
Beach, if he wishes—he 
has the wherewithal. But 
his favorite resort sum- 
‘mer and winter is the 
little old laboratory on 
Center Street, New 


York. 
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report concerning conditions ahead will 
‘enable him to dodge the storm area by a 
change of course. In the same way, it is 
predicted, radio will eventually supplant 
‘magnetic compass, chronometer, und light- 
hhouse. Already it is recognized as indie 
pensable. At harbor entrances automatic 
radio tranamitters are being installed that 

went their exact positions at short inter- 
vals. Similarly from the mouths of well- 
developed harbors radio cables lead in- 
Coming weal to their anchoring grounds, 


able to get {rom ships in 
‘your vieinity thelr posi- 
tion reckonings and so 
supply your captain 
with a weleome checie 
against his own compu 
tations, ‘Then there are 
hydrographic reports of 
submerged wrecks, drift. 
ing derelicts, and buoys 
‘broken from their moor 
ings, And usually € vice 
1 day time signals canbe 
intercepted from the 
government observato- 
Fes in several countries. 


A Radio Operator's 
Perquisites 


Al this is routine; but 
meanwhile, remember, 
‘you are visiting interest 
ing ports in every 
quarter of the globe 
without expense and 
with eecommodations as 
ood as those enjoyed by 
the officers and. first- 
class pamengers. When 
your thip docks, you are 


EFERRING citizenship 

in the land of Washington 
and Lincoln to a life in Serbia 
as a general in the army, 
‘Michal Pupin sold his school 
books and an old watch and 
started for America. 

He landed at Castle Garden 
‘at the age of sixteen, with five 
cents left in his pocket, and 
spent it for a piece of pie. He 
licked a newsboy who jeered 
at hia red fez which a fellow 
immigrant gave him when his 
‘own hat blew overboard. 

He spent his first three 


other instruction 
‘Your questions will b 
‘will have a chance to b 
indueted into the signal reserve corp 
being called to active service usually for 
the duration of the short summer encamp- 
‘ment. 
Te takes little time to acquire proficiency. 
In my own case a government license was 
‘secured after only four months, 
‘and I want to make clear that I was 


whose epochal in. 
tion, the Pupin 


cal physics. 
coil. 


makes 


at liberty until sailing- months in America working on at sea. 
fime—and your uniform |g farm and studying English. - 
Cftee  dens etaae | Then he got workin New Yorke 


in plain clothes. 

‘And all the time, too, 
you are making money. 
Pay for the beginner 
ranges from sixty-five to 
feyenty-five dollars a 
month, while experts 
often ‘draw more than 
two hundred dollars. 
‘This ia in addition, of 
course, to, your “room 
‘and board” and numer- 
‘ous incidentals, while 
‘many an operator finds 
‘opportunities to do other 


and saved enough money for 
‘an_ education. 

Columbia University with two f 
hundred dollars in savings. 

‘There he won a name for his 
muscular, as well as his mental, 
prowess. As a wrestler he won, 
the college championship. 

A scholarship took him from 
Columbia to Cambridge, En- 
gland. From there he went to 
Berlin, but Columbia called 


He entered 


Michal Idvorsky Pupin 


him back to the pro- 
fessorship of mathemati 


“His most widely used 
invention is the Pupin 
Inserted at inter- 

vals in the line 
transcontinental 
telephony ‘ar satisfactory as 
local calls. With the coming 
of radio ‘telephony, it was 
found that the Pupinized tele- 
phone lines easily took up the 
human voice, transmitted by 
radio from Catalina Island in 
the Pacific and automatically 
transferred to the land wires, 
carried it across the continent, 
and delivered it into another 
radio transmitter on the At- 
antic coast loudly enough to 
make it audible on board ves- 
sels a hundred miles or more 


Popular Science Monthly 


‘and keeps eash accounts and other records 
in proper shape. Mere technical ability 
‘counts for perhaps one third in your suc- 
cessas a radio operator. 

‘But the big prizes in radio go to the 
‘operators who stiek to the game and get 
into the executive or engineering branches 
of the business. Scores of important ine 
ventions are stil to be perfected and many 
14 practical operator and experimenter now 
beginning will reap the cash rewards for 
these achievements, Not one of the celeb- 
rities pictured on these pages had a better 
start than you who read this article. The 

brilliant “quality. 1 
ve been uble to dis- 
cover in them is the 
ability to stick toa 
thing after the keen edge 
‘ofenthusiasm had been 
dulled by the inevitable 
knocks of drudgery. 

‘They just kept at it 
and added a bit of 


this 


given the universe a jolt 
by announcing some dis- 
‘covery that was right 
under our noses all the 
time, 

It is interesting that, 
of approximately 20,200, 
licensed radio operators 
fn the United States to- 
12,400 are licensed, 

ving a total 
‘of 7800 who earn their 
living by operating. Of 
these 7800 only thirty= 
two hold commercial 
first-grade licenses, and 
only sixty-six of the 
seventy-eight hundred 
hold eargo licenses, 


Cost of Learning 
Redio 

‘Tuition for a coune 
which will prepare you 
to pass the Government 
‘examination and receive 
8 commercial operator! 
Vcense will cost you 
about 6fty dollars, 

Books covering the 
‘same gronnd and used 
by many men for self 
{instruction at home in 
place of a school course 


Femunerative work on 
board. Thus, some write 
radio articles for technical journals, others 
compile trade reports for exporting firms 
back home, and many study the science 
of navigation. But the “‘wise'" delve deep 
into the still unsolved mysteries of the 
‘own profession. They know that the bi 
‘men in radio have all been operators, 
amateur or professional, who have studied 
fas they works 

For the big men in radio once knew as 
little about the subject as you may know 
now. They realized that the time to 
‘begin is now, and the way to begin is to 
purchase a text-book and get busy. If 
Possible, they would advise you to take a 
course at a good school, locally or by cor- 
Tespondence, or else to get a radio man to 
give you instruction. If his terms are high, 
help organize a class and split expense. 

‘Free instruction, you may not know, is, 


‘well past the age when men “learn easily 
“But surely,” you object, “the pro- 
feasion must be overcrowded by now.”” 
Tt is true that the current industrial 
slump has temporarily hit radi 
tors as it has all other 
nevertheless the fact is that in’ good 
times or bad there ie always employ- 
ment for the exceptionally good radio 


keep his apparatus in condition and pre- 
pared for accidents before they happen, 
‘respect the laws governing radio communi 
cation, handle customers in a courteous and 
businesslike fashion, and who in case of 
service at sea—copies as much “press” as 
possible for the benefit of passengers and 
‘crew, is amiable with officers and associates, 


{eat from $2.0 up. 
of.» miomal detecer, a sng 

componed of « mineral detector, © sig 
fre nod wire Tor aerial and ground can 

purchased as low as one dalla. 

‘eter sets, transmitting and receiving, 
can be bullt tr purchased for fom $10. 
‘A very liters allowance for” putting 
f beginner in postion to earn some 
fhing from radio within a. yest is $100 
‘Tas is more than the average operstr 
fan apent for his edeation 

‘My own expenses, covering the four 
ronths from the time 1 applied for 


mission to the East Side Y. M.C. A. radio 


0 
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HEN Roy A. 
‘Weagant was 
still in short pants 


and eut in on a local 
cireuit in his home 
town in Canadi 

‘A disearded hand 
generator that fell into his 
clutches peeved him because he 
‘had to turn a erank with one hand 
{in order to produce juice to oper- 
ate his fearful and wonderful 
electrical devices. It was worse 
than trying to work a chain pump 
and keep your mouth under the 
spout, So he built his own stor- 
age battery to serve as a re- 
ceptacle, 

‘Thereafter, he turned his ener- 
ries to the’ construction of a 
motor. He has not finished it yet, 
for before he could get all the 
parts together he went to MeGill 
University to study electrical 
engineering. 

He was mainly dependent 
upon his own resources. When 
tub was scarce, he filled up with 
an extra portion of Hertzian 
waves, now known as radio 
waves. He had telegraphed over 


He Used His Auto 
Roy A. Wedgant 


and bare feet, he largest Soehege meg His 
ik talenphie Seemed 


mt Get 


wires, and had 
found absorbing 
interest in those 
‘ether oscillatic 
that made it possible to telegraph 
without any wires at all. 

After graduation, he went to 
work. He's been working ever 
since—working hard; to that 
alone, or to that and the fact that 
he always got what he 
he attributes the suc- 
cess that has made 
him head of the en- 
gineering forces of the 
Iargest radio company 
in the world. 

When he landed a 
job with the Marconi 
Company—"by going 
after it," as he says— 
he soon became ab- 
sorbed in research 


Weagant 


work, which led ulti- “fafa in'clesenciey™ 


Get Wj 


the ley with 


‘eless Message 


mately to feats that 
have made him famous. 
Weagant’s outstand- 
ing accomplishment is 
the elimination of static 
interference. In addi- 
tion to making it pos- 
sible to receive signals 
spite of atmospheric 
» disturbances, he has 
also perfected a system 


distant stations and by means of 
relays makes them loud enough 

to be plainly audible 
‘The other day,” said Wengant, 
“I brought in POZ [the trans- 
mitting station at Nauen, just 
outside of Berlin, about five 
‘thousand miles away! 


son for atmospheric 
disturbances. Some- 
times hard to hear sig- 
nals. Hooked relay to 
Claxonhornon my ear, 
‘The horn started off 
at thirty words a min- 
ute. I'li say you could 
hear the signals 


Sarnoff Tried Every Job from Office Boy to Manager 


“DEOPLE think 
that if a man 
gets a big job he 
must be a wonder. 
Tt is not 80,” says 
David Sarnoff, once 
office-boy and now 
general manager of 
the Radio Corpora~ 
tion of America, 
T came to Amer- 
ica from Europe at 
ten years of age. I 
did not know a word 
of English. I started 
in school and worked 
when school was over. 
“In 1905 T got a job with the Com- 
mercial Cable Company. Having 
eaught the glamour of ‘radio, six 
months later I went to the ehief en- 


David Sarnoff 


limb from 
ireneral 


Alter bie 
oftcs 


ineer of the Marconi 
Company and asked him 
if he needed any men. 
He said: "We don't need 
‘any men, but we need an 
office-boy at $5.50 a 
week.’ I grabbed the 
job. I learned how to 
work the telegraph key 

id learned the code by 
studying at home, nights. 

“When one of the tele- 
raph operators was 
transferred to wireless, I 
got his job. This was the 
turning point in my life. 
I knew that the executives. then 
in the office knew little about 
the practical end of radio. The 
real radio men were all down in 
the research department, or at the 

shore stations or on the 
ships. [believed that if] 
could get out of the office 
atmosphere and into the 
practical end of the busi- 
ness I could come back 
and have something the 
other men did not pos- 
sess. 

“in 1907 the company 
‘opened the Siasconset 
station and I applied for 
2 job as radio operator. 
‘My friends in the ex- 


ecutive offices told me that, 
if T took the job I should be 
a sixty-dollar-a-month man 
all my life. I took the job, and 
in two years became a com- 
petent ‘commercial operator. 
‘There was an engine, a genera. 
tor, and a storage battery 
emergency outfit there. I did 
the dirty work because I 
wanted the experience. No- 
body quarreled with me about 
that. I was only eighteen at 
the time, 

“By 1912 our company had 
four hundred ships and fifty 
coastal stations. Men were 
needed as operators, and I was 
soon appointed an’ inspector, 
to supervise their work and 
our equipment. After that T 
was made successively chief 
inspector, assistant to the 
chief engineer, assistant traffic 
manager, contract manager, 
manager of the commercial de- 
partment, and finally general 
manager. 

“There is no country that 
offers such opportunities as 
America, I have traveled ex- 
tensively and I know. And 
there is no profession that 
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Every-Day Wonders 


Easy Questions About Familiar Things—Can You Answer Them? 


1, Why does alcohol cool the body when 
tuned externally, and seem to warm the 
body when taken internally? 


2. Account for the appearance of frost 
‘on window-panes in winter. 


3. What causes clouds to form? How 
high up are rain clouda? 


4. Why should water reservoirs be with 
out roofa? 


5. How does « fre-extingulsher put out 
Hew, gulaher put 


Alcoholic Effects 


1, When wed externally, alcohol makes 
tthe body feel cool for the same reason 
that water does, Tn each ease the liquid 
evaporates; and since heat is necessary 
to change 2 liquid Into a gas, the water or 
the alcohol takes the heat from the body, 
to which itis closest. 

‘When used inter 
the as 


Hy, aleohol affects 
that control the small blood 
nthe akin in such a way that they 
| are dilated, This reaules n'a rush ofthe 
‘of the body, which 
cai warm foclng. On swam day 
| {ets the heat ofthe atmouphere ex 
| the blood-vesecls near the surface. that 
fives us the warm fealing. But with a 
ohol th. the dilating agent, what ia 
‘etually happening is that the body Is 
being unduly ‘cooled, because 0, much 
tood ia being brought to the surface of 
the body, "Because of this facta drunken 
than may freese to death despite his frst 
deceptive feeling of warmth, 


Frost on the Pane 


2, Thesis you exhale on a cold day coats 
to the lower temperature of the outer 
air. Warm air has « greater capacity for 
holding water vapor than cold air. Ha 
ing been very warm in the body—the 
body temperature is 98.6" F.— yor 
breath was able to hold large amounts of 
water vapor, but as it cools it must re- 
ease the excess water, which therefore 
condenses into a cloud of vapor. 

Now think of the window-pane of a 
‘warm room in winter. On one side there 
J air that holds a great eapacity for 
moisture, because it is warm. On the 
other is the cold air that cools the glase 
through the inside surface. Inside, the 
people are living and the moisture that 
‘they exhale and the perspiration fromtheir 
bodies are being absorbed by the warm 
air, As this moisture-laden air comes in 
contact with the cold window-pane, it 
loses its capacity for holding moisture and 
‘condenses, forming frost. 


Height of Clouds 


3B, At currents of air are heated by the 
th’s surface, they rise and in rise 
ing expand, due to the gradually lessening 


JN exch issue Popular Science 

Monthly asks ten questions 
that every reader should be able 
to answer. Follow them care- 
fully and you will acquire fas- 
cinating knowledge about the 
secrets of science affecting our 
daily lives. See answers below. 


Five Minutes a a Day Will Make You Master of These 
Fundamental Facts of Science 


pressure in higher altitudes. In expand- 
ing, the air is cooled and condensed into 
minute drops of moisture, » large number 
of which form a cloud. Rain clouds are 
seldom higher than a mile. 


Why are Reservoirs Roofless? 


To allow the oxygen of the air and 
's the ultra-violet rays of the sun to 
ingle with the water and purify it. ‘The 
jugher the water as itis agitated by the 
wind, the more oxygen will be absorbed. 
‘This is the reason why the water in many 
purification systema is sprayed into the 
alr as a fine raist. 


How are Fires Put Out? 


5, Iseither one of two ways, The more 
'» common is by wetting the burning 
surface to reduce its temperature below 
that of the temperature of combustion. 
The second method makes use of heavy 
tases that form a blanket over the fire 
Preventing the entrance of oxygen, with- 
ut which a fire eannot burn. 


Burns from Steam 


G. Te reuites over five times ax much 
y's heat to turn icewater to boiling water 
and then to steam as to heat the entire 
‘mass of liquid from freezing to 212” 

temperature at which water boils. This 
excess heat that oes into the steam must 
come out again when the steam strikes a 
surface and is cooled. It is the presence 
of this extra amount of heat—known in 
physies as the “heat of vaporization” — 
that makes a burn from steam more 
severe than one from boiling water. 


Freezing of Pipes 


Most substances shrink in volume as 
they are cooled. Water is no ex- 
ception to the rule until it reaches 4° C. 
‘Then: it ceases to shrink and begins to ex: 
pand as it eools to 3 O° C., when 
it begins to freeze. “As ice it occupies 
‘more space than it does as water. Now 
if water behaved normally, lakes and all 
bodies of water would freeze from the 
bottom up, killing the fsh. But water 
near the freezing-point floats to the top 
‘because it is lighter and freezes there. 


6. Why is a burn from steam at 212° F. 
mere severe thant a burn from Boiling 
water at the same temperature? 

17. Why doss water Freese first in pipes 
‘on the top floors of houses? 

&. Would the householder who ke 
wet cloth over his gas-meter be 
fo get more gas for his money? 


10, Why does blue cloth lock nearly 
‘black in gaalight? 


‘The Gas-Meter 


&, Anghe wet loth dried, the gas-meter 
'e and its contents would grow colder. 
Now, most things, including gases, ex 
yand when heated and contract when 
cooled. And when the gus in the meter 
contracts, more gas flows in to fil the 
‘space. This space Is inside of a bellows | 
arrangement, which turns the dial indi 
ator through a series of gears an it dis- 
‘charges tho gas through the pipes into the 
Foom where the gas is being used. ‘There- 
fore, if the bellows holds more gas, it will 
discharge its contents and register the 
‘same amount of gas on the dial as when 
‘the gas was warmer. 


When Lamps Smoke 


When a gaslight is burning properly, 

~ it is being supplied with enough air 
to burn the fuel completely, whieh mr 
be as or ofl or kerosene. ‘The light in | 
usually produced by small particles of 
carbon coming from the fuel, which have 
been heated til they glow. But if the air 
eupply is insufficient, a great deal of thix 
earbon will leave the Inmp-chimney or 
fas-tip unburned. This exodus of minute 
Particles of carbon forms the smoke and 
the smudge that accompany the im- 
properly burning lamp. 


Color of Cloth 


10, Sens bean of white tight, auc a 
swe get from the sun, shines'on blue 
cloth, the latter will absorb all the colors 
that go to make up "white," except the 
blue, which it will reflect to our eye. The 
cloth then appears blue to us. Tn the 
same way, red cloth looks red when the 
light striking it contains rays that it 
reflects. Green cloth will reflect green 
rays, and absorb all others. Now, gas- 
light is usually deficient in eertain colors 
‘especially in the blues and purples. That 
is why gaslightis yellow. And so, bees 
there is very little blue from the gaslight 
that the blue cloth can reflect, it sends 
practically no rays to our eyes. "The blue 
cloth absorbs most of the other colors, 
Since practically no light comes to our | 
feyes, the blue cloth appears black, | 
Which is merely due to the absence 
of light. | 


‘Two airplane engines and propellers, one on each end of 

hs car drives tat a speed of two handed res a hour. 

‘The ca unt on regular scheduled time between Bera 
and Hamburg, Gen 


we +3 | Seas of , 


Odd Design 
| from All Parts 
| of the World 


‘Autos now furnish the mo- 
tive power for the trolleys in 
Tolland, Each 


‘This unique torpedoshaped hanging trolley that does 
service in Burbank, California, has a seating capacity fo 


teen persons. ‘driven by a propeller at one end. 
Scch construction le practical only in California's climate 


VEN if you don’t own a 


Getting Theitl J. 


2 ~ 
ot Mya ler Collisions 


Popular Science Monthly 


fivver, you can have the 
pleasure of running into peo- 
ple. You ean experience the 
Sensation of having your auto- 
‘mobile struck by another one, 
fr by two oF three at a time. 
‘The sport is staged in an 
enclosure paved with sheet 
steel and with an overhead 
covering of heavy steel net- 
ting. There are parked within 
this well-fenced lot about 
twenty-five small ears that 
look like big tubs set on four 
wheels. ‘The visitor takes his 
‘seat in this round flivver, and 
sips the steering-wheel firmly. 
Next he puts his foot on a big 
button, "The effect of this 
preasure is to start things going 
in every direction, Each ear 
hhas its own trolley, the wheel 
‘of which connects with the netting which 


Cars driven from overhead 
their eccentric actions. Tem, 
‘base 


{orms the root of the per, 


strands a 


very une’ 


‘As the metal 
‘and the ear hat 


no guide for its wheels, the moto 


‘which 


ERB 


sappy, hile 


‘Of the carn act as bullere 


gets the current, causes the machine to go 
plunging around the place like a bucking 
broheho. The motive power comes from 
the overhead screen, which is charged with 


lectricity and which ean be 
tured on or off at will by the 
clectrician at the switeh, 

‘The effects might be serious, 
were it not that around the 
bases of the ears are projecting 
circles of high-tempered steel 
springs, When the cars col- 
Tide, the shocks are easily 
broken by the-metal absorbers 
‘The amateur chauffeur has ali 
the excitement without the 
broken bones that often uccom- 
pany adventures on the roa: 

In the course of a few trips, 
fone may become proficient as 
A pilot and even steer a strictly 
straight course. Thi 
2 performers in the arena are the 
by Skilled chauffeurs, who apply 
me the principle of steering as 
they understand it and mist 
the idea, ‘The wheel turns in 
the reverse fashion of the automobile stoer= 
ing device, therefore the better driver on the 
road one happens to be, the more awkwarr* 
hye is tinder these abnormal conditions, 


How Heatless Tires Are Made by New Process 


INTERNAL heat, one of the 


vention of a tire-manufucturing 
process that embodies seventy 
‘three improvements, 

‘or rope in. these tires 
through & machine calle 
hheamor, which takes th 

the more familiar 


manufacture saat 
teach strand) fer of 
live jurdeture 
rr here #0 


n, it is imponsible for 
‘of one strand on an- 
other to cause heat 
‘The cords are continuous 


tire, As each rope Is surrounded 
by rubber, it is free from the rest 
during the process of manufac 
ture, and ean twist and turn and 
adjust itself individually when 
the tire is shaped by the air proc 
fea, At the same time, » patented 
device keeps each rope in the 
finished tire at exactly the same 
tension, 40 that every one carries 
it share of the load. 

Because of the elimination of 
{internal frietion, it ix said to bo 
pomible to build this tire with 
only two plies of cords, instead of 
the customary seven or eight lay 
‘ers of fabrie. Long life is expected 
{rom the tire as a result ofits great 
flexibility. 

The inside lining is of rubber— 
a new feature, which the manu- 
facturers say could not be suc- 
ccomful if internal heat were gener- 


around the bead wire. After the 
cord belts have been rubber 
they are tal 
Into strip, 
tire with: 
There 


mt ~ the fnner tube would 
ber lining. No soap- 
ae for lub 0 tube 


Hand Loom Produces Big 
Cravat Output 

ITH a simple hand loom, crude in its 

design, but capable of work that 

compares with the finest, Wiliam Bennett, 

4 disabled sailor, who was formerly spent 


tical sciontigt and mnt ability, has 
Degn tunis o tities of 
tio) in. hype In thd Dugout, 
a poll-kdown Nev ingtitption for 
cexpbervigl men. 

iennGf has befome fp proficient with 
this 1ookt of his orn infention that he is 


able to weave ten to twelve silk neckties oF 
belts a day. ‘The handiwork isso fine that 
‘hia product brings the highest prices. 


Conveyor Handles One Hundred 
Tons of Flour an Hour 


ORTABLE ship-loading units for 

freight in bags consisting of an electrie- 
ally'driven conveyor which ean be moved 
fanywhere about the dock and a tower by 
whieh can be raged to any 


shige wi 
ear 

in nes 
int the hfld through automatic chutes. 
‘Thus the whole operation is made as nearly 


‘automatic as possible, and few stevedores 
fre necessary. 

By means of this conveyor ordinary bag 
flour is easily handled at the rate of one 
hundred tons an hour, and by speeding 
up, an exceptionally efficient crew has 


loaded ax much as two hundred tons an 


hour. In this way great savings were 
‘effected, not only in wages, but by cutting 
down the length of time a vessel must re- 
main in dock to take on cargo. Breakage 
and spoilage are practically eliminated, 
while the cost of loading flour is reduced 
from $1.25 to 85 cents a ton. 


a e i) 
Space in New York’s Canyons in 
the Panic that Never Happens 


WEAT ould happen on one block of 

New York's crowded streets if all the 

workers in the buildings were suddenly 
to the street? W) 


Street is sixteen thousand. 
‘The average man requires about two 
and a quarter square fect of standing 
ce. If everybody in these buildings 
tried to stand in the street at once, the 
crowd would be packed nine tiers deep and 
124 men would be left over. ‘The street 
‘would be packed solidly with people up to 
the level of the windows on the fifth floor. 


Boxes Fall Thirty Feet Unhurt 


"To expedite the handling of heavy cases 
of canned meat between the packing 
floor and the shipping platforms an 
American concern has installed a shaft 
down which the cases ean be dropped over 
thirty feot without injury. 

No cushions or spring shock-absorbers 
are used. The air in the shaft is employed 
‘as a cushion. The shaft is made slightly 
jarger than the dimensions of the boxes, 
and is arranged so that when the eases are 
‘dropped it is hermetically sealed at the top 
and the bottom. The falling box com- 
Dresses the air in front of it and creates, 
2 vacuum behind it strong enough to drop 

‘at the bottom without injury. This 
method has proved three times as fast as 
an elevator. 


For Drawing Wedged Keys in 
Transmission Shafts 


HOW te remove tightly wedged keys in 
‘transmission shafts without tedious 


a 
thin edge of the key in its slot w 
how ‘uses his recently Invented hey-re- 
mover, whlch, Because of ts murenee ond 
flmplicty’ and safety, iv tkely to became 
‘famous too 
‘The device may be placed over the shaft 
item not have tobe lipped 
tage in the ens of a 
ills. When iis 
fastened to the shaft and attached to the 
ey, the turning of ita screw brings a 
powerful overage to bear on the key. ‘The 
{Upper of the two rollers shown tn the Hue 
tration ‘comes down to the shaft surface 
Hike the otber ai the’ key. is extracted, 
Rollers are used t0 protect tho shalt, Th 
tontinued turning of the nerew until th 
“pper roller Teaches the wirface:of the 
sate remover nearly every wed : 
However, ifthe hey should rit this 
powerful leverage, it doen not mean that 
{he remover ha not functioned, Bither 
the Key le pulled or the pulley le pushed 
ne or the other, And, of course, when 
the pulley is shoved past the hay, ie iano 
longer difficult to extract the wedge 


Raising Figs instead of Thistles 


oie 


and the desert soil proved sur- 


A secondary screen, made in sections and rotated in front of, 


‘the'main screen, makes motionspictures, 


that ia they stand out tn rel 


Adding Perspective to the 
Motion-Picture’ 


AN interesting experiment has been ca. 
ied” out. on motion-pictures 
French scientist in which he has obtai 
tome remarkable effects of depth without 
the 

unique screen. 
covered accidentally that if two postive 
‘Views taken from the same negative and 
{dentical in every way are placed one on 
the other and viewed by transmitted light, 
the human eye distinguishes between the 
two views and produces an effect of per 
spective. 

Further experimentation with this phe- 
nomenon. brought out several ways, in 
Which the idea could be applied to motion- 
Pictures.” One method |maker use of a 
Totating screen asin the flustration. ‘This 
Totatingscreen, with the sgzmenta removed, 
in placed directly in front of the regular 
screen. By reason of the persistence of 
hhuman vision the spectator is made to see 
certain parts’ of the picture in more than 
fone plane and the result is.as if the picture 
itself had sterecseopie qualities. 

‘The principal objection to this scheme, 
and one that would-prevent its general use, 
{s'the fact that the audience must sit 
directly in fromt of the screen and at a cer- 
tain distance from it, otherwise the dis- 
tortion becomes so great that the effect of 
depth is Tost, Tt is expected that further 
‘work along tiese lines will produce a screen 
series ot screens that will give the de- 
tired refit’ without limiting ‘the seating 
arrangement of the auditorium. 


Aurmovant a falling barometer will in- 
Yariably give warning of bad weather, the 
fall does not take place far enough in 
vance of the rain to be of much value. 
However, you can tell if the glass will rise 
or fall hours before the movement occurs. 

If it is a mercury barometer, look at the 
top of the column. If level, the glass will 
be steady for hours. Ifthe top of the mer- 
ceury is concave, a fall is coming; if convex, 
4 rise may be expected. 

‘The information can be secured from an 
aneroid by watching the movements of 
the point of the indicator when the case 
is tapped lightly with the fingernail. A 
fer backward indietes a fl; forward, « 


rom Wl 


E 


i paraoncanie, 


stations, where modern handling equipment 
gether absent. This crane goes where it is 
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Auto Crane for Barge Canals 


“Tills French automobile crane may give a hint of 
‘one way in which the United States may make its 
barge canals profitable, It has been cheap, if slow, to 
‘haul by water, but unloading has been so expensive that 
few business men use the canals, particularly at way 

alto. 


fd the transmission gears thrown 
The gear-box is unusually’ large, and 


ccontaihs an additional set of gears attached to shafts « 
‘operating the hoisting windlass and the turning mechan- 
ism of the crane. 

‘The driver sits facing the rear. His right hand handles 
the lever controlling the turn of the eran 
ates the hoistingengine, The pony brake-pedal is under 


his left oper- 


hin right foot, and 
his left ison the 


type the cargo is 
talsed und lowered 
by the tackles. The 
boom is not moved 
except t0 adjust it 
‘to the proper height 


or reach. ‘This is 
accomplished by a 
special gear-ahift 
that throws a gear 
on the hoisting en- 
sine into mesh. The 
boom is then raised 
or lowered to the 
proper position by 


he regular control, 

chani ‘in unloadis ‘slong French . 

Sanala. Avfltecr-horsepower engine wupplice, power ‘An engine supplies 
Torcrame and the power, 


Elevators that Run on a Curve 


LEVATORS usually travel perpendic- 
‘ularly, but those that connect the East 


Boston tunnel with the State Street station 
run on a curve. Owing to the narrowness 
of the street at that point it was impossible 
to build the station directly over the plat- 
form in the tunnel, a variance of six and 
a half feet being necessary, 

‘The cars run on hard-wood guMe-rails 
heavily backed by steel T-beams that are 
attached to the iron sf 


quide-shoos at al) corks thab-teedmmo- 
date themselves!to tiAgurvature Br the 
rails. Tye car floors {reSpvel at ail times 
and akaht aware of the 
pecul 9d by the cars, 

Eat are four of them—will 
old fifty Reople and it will travelat a speed 
‘two huthired and fifty feet a minute. The 


mnnel station is fifty-seven feet elow the 
sheet level; thus the six and a half foot 
‘curve is a very gradual one. 

‘Two somewhat similar elevators have 
been installed in the famous Eiffel Tower, 
Paris. The legs of the tower are curved 
and the elevators travel on curved rails 
fa distance of four hundred and twenty 
feet, the height of the second platform, 


‘Tae German alloy “elektron” contains 90 
per cent magnesium by weight, but may be 
melted without danger of igniting in 
magnesium will, The metal has a ter 
strength of from seven to nine tons 
‘square inch, which is increased from eleven 
to fourteen tons by rolling or stamping. 
Elektron is proof against gasoline, acid free 
oils, grease and alkalis, 
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Polarized Light Reveals 


ITH a tube that looks 
more like a telescope 


than anything else, M. Lam- 
bert, a Paris scientist, uecom- 
plishes what seem like mir 
‘icles with the dingy works of 
old painters. He has taken 
paintings that have become 
darkened with the dust of cen 
‘turies and with his apparatus 
has made them appear to the 
eye as though recently finished. 
Even the details that seem to 
have been lost are restored to 
all their original brillianey. 
‘The painting to be examined 
is illuminated by a powerful 
Incandescent lamp oF an, are 
enclosed ina lantern, ‘The 


light” passes through a con- 
densing lens and then through 
‘8 correcting lens, which makes 
the rays parallel before they 
paws through a tube containing a Nict's prism, which polaris 
them, 


i disclowed in 


‘After the light has passed through the polarizer, it ix 
ted by a diverging lens 20 as entirely to cover the painting 
to be examined, 

‘A’ painting may be aaid to consist of two parts, the layer of 


‘A highly illuminated painting viewsd through « Nicol's 
iam ins ovine 


‘The varnish turns dark 
with age and the light re 
flected from its surface inter 
fren greatly with the light 
reflected by the pigments of 
the painting underneath the 
varnish 
‘When a painting, jlumin 

ted by polarized light from 
the apparatus described, is 
viewed through a single tube 
containing a Nieol's prism or 
Uhrough » binocular containing 
uch prisms, it becomes pos- 
sible, by turning the prism or 
prisms to the proper angle, to 
Sellect the rays reflected from 
the varnish, permitting only 
the unpolarized rays reflected 
by the pigments of the paint- 
ing to reach the eye or eyes. 
In an exhibition given before the French Academy of Selence, 


it criginal 


Print 1500 Photographs an Hour 


to the light. The 
type is of steel and 
{inked by a ribbon. 

The light for 
printing is provided 
by four gue-filed in- 
ceandescent bulbs of 
wundred - watt 
ty. These 


“THE, professional photographer whe 
prints negatives by the thousand needs 
a machine that will do the work quickly. 
‘Tho machine illustrated below has a 
capacity of fifteen hundred photographs 
Tt prints from single films, 

plates. Shelves above 


Machine has a “dou- 
Dle-break” contact 
switeh that oper- 
fates the amber or 
red pilot light and 
the printing light, 
When the paper has, 
‘been slipped into 
the mask, the oper- 
ator presses his foot 


devised a one-piece adjustabe 
‘mask, which merely requires the turning of 
8 thumbserew to fit It to any width of 
border or any size print. There ia also an 
automatic stamping device that changes 
the number with each print and stamps it 
‘upon the back as the print is being exposed 


on 4 foot-tread, 
This brings a felt 
pad down on the 


paper and turns on 
the printing light 
At the same time 


the steel figures 
come down on the 
back of the print 


and stamp its num. 
ber. 


Floors, walla, and stairway are all of plate-glaas. 
Thow a movie director obtained the illusion of fairyland 


A Plate-Glass Fairy-Land 


was reproduced in the movies by a 


ich ‘thigkness 
force gt car 
and fauch 


jate-plass walls twenty feet in height were set in 
Place along two sides of this “room,” the stairway forming a 
third side, and the remaining side serving as a gateway for the 

Beneath the transparent stairws 
lighting was installed in such 
pleture of fickering lights pla 
lass steps. Where the steps debouched on to the glass floor two 
‘wide shallow pools were constructed. Rising from the surface of 
these pools were eight octagonal glass pillars, each bearing upon 
its apex a large basket of blown-glass fruit over which the water 
from the enclosed fountains played. 

Tt required two days and nights to film this episode and the 
‘whole vision will fash on the screen in approximately three 
minutes. 


complicated system of 
‘as to provide a striking 
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Giant Outdoor Reflectors for 
Photographing Movies 
"P2701 ever wonder how the movies 


‘were able to take such sharp, clear 
photograph in the 


ide? Here is one of 


the secrets. A gigantic, fat reflector is 
being used to give the praper pigh-lights 
fon the face of Corinne Grifityf who does 

by the 


despair of every amateur photog 

The reflectors are made of galvanized 
tin to keep the light from becoming too 
bright. The reflection from a plate-glass 
mirror, like wunlight itself, might produce 
hhalation effects and would certainly 
destroy the illusion of shade when the 
pleture was exhibited. 


1 doors a2 
iy tioN They are part 
pment of some, Alm: 

ro anion Tor pictures taken 
XE: ale of trees, which are usually 


¥ ah 


suffered from eag trouble, Jome of it due to 
the presaygeypt the receivehs and some due 
to static AMY ott fpises cbnstantly occur- 


ing dp theline. 

‘Thofnveon aM loudspeaker for train- 
despatYier\ Jill do away with all the 
drawbahics of the head receiver. This 
Toudspeder is composed of an audion 
amplifier, an electrodynamic loudspeaking 
receiver, and a voice-strength regulator. 
‘The amplifier allows the most distant sta- 
tion to be heard with clearness, while the 
voice-trength regulator tones down the 
‘voice from the nearer stations to any re- 
quired volume. 


Ukuleles of Steel Will Withstand 
Hard Usage 


MONG the latest innovations are steel 
‘mandolins and banjos 
‘The instruments are comparatively inex- 


pensive, since they are, out of sige, 
are as i tiple 

and the Jranutlgfirer 

excellent 

‘The ifetruméays are| 

should shake a bafta 


ing can 
learning to play, who would be 

tain to damage a mandolin of Phe usual 
fragile construction. 


Bumps Help Drive This Bicycle 
DM 2EANNET, when be icra 
se eavirons of Pari, looky for the 
roughest routs. The bumps ey are the 
anterior him to pedal 


that rocks his saddle 
drive a rate} 
wheel, 
A thing Quadfhat 
suppordlof the aaidle, which rests in front 
fon a levy bar whdbe fulcrum is beneath the 


hhandle-Dars. With this arrangement the 
fer feels only a slight shock on the most 
uneven roads. 


A silting quadrant on 
this bieyclo saddle at 
fom a lever bar in front 


Bungalows Made from Discarded 
Street-C; 


“THE housing shortage in, Washington, 
D. C,, during the past few years has 
produced’ some queer living accommoda- 
tions. “Here we have a family who con- 
sidered themselves fortunate to get a couple 
of old horse-cars to nerve as the nucleus of 
their bungalow. 

rae seeeegens ord 


turns (he entite dwelling into 
It is SMa thalgmany Bi 
hhave bin cow\cucted algug thf ban! 
the Pothmac. 
‘Besidh savibyfhumber, the 


cars forhide walls reduces the 
ing the remainder of the house. Numerous 
windows and complicated framing become 
unnecessary. It is reported that the cars 
were sold for their value as junk, 


Creed = © Rag 


1, 
fol 
Al 


Holds Lamp-Globes Safely 


‘carved shoes which 
lobe by pressing agai 

from the ipaide, fil new 

said tg be(apscidedp safe.) Turning one 
Kknurldy scMfe sprefds both these arms 
apart {ntil Qe globp is clamped between 
them abd ttNjrim offthe fixture. 

Conthet is established all the way around 


the globe, whereas in the usual three- or 
four-point holder the few points of contact 
make the hanging of the globe uncertain, 
land unequal stremes set up by tightening 
fone serew more than another often erack 
the globe when it becomes expanded by 
heat. ‘This trouble is avoided with the new 
hholder, which also permits quick removal 
by one man, 
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The Hangar that May Never Have a Tenant 

"THE, huge hangar allt at Lakewood: ing touches wer ting placed. on the Several hundred feat away, from the 


‘ot not the catastrophe of Ameri 
ish-built-dirigible will have a dampening 
effect on the further development of 
lighter-than-air craft depends onthe 
‘governmental investigation of the accident. 
Tn the meantime the second ship of the 
same clans, which was to be constructed in 
this country, remains unfinish 

“This photograph was taken as the finish 


California Weed Causes Seventy 


Taking the Guesswork Out of 
Brass-Rod Cutting 
{insure that his brast rod shall be aly 


copper and. sine iy maintained in the 
making, a small rod from every “mi 


special machine shown, an‘ 


the desired cutting qualities. 

Such careful testing proves its value in 
serew-machine work, where uniform tough- 
ness in the rod allows continuous high- 
speed output and reduces tool breakage to 
the minimum. The resistance of the test 
pieces is recorded on the dial of the dyna- 
‘mometer on 2 special lathe. 


hang 


The shed has a height of 200 
width of 350 feet, and a length of 


light rays that would deteriarate the fabric 
of the envelope. 


Punctures a Day 


GEYENTY. punctures in one tire in 
single day is the unenviable record of a 
California motorist who recently traveled 
through that section bf the Golden State 
uneture plant is prolifie and 


Uncle Sam has been conducting a 
countrywide weed survey and has ascer- 
tained definitely that the puncture weed is 
spreading rapidly. The bur splits at 


hangar is the hydrogen gas plant where the 
gas for inflating the big dirigiblo was to 
have been yenerated. 

Whatever the findings of the board of 
inquiry as to t 
that caused the 
belief of military and 
since the dirigible has 
‘wartime, its development must_be contin- 
ued, but perhaps along slightly different 
Tinea than heretofore. 


always points upward ready to puncture 
any inflated tire that passes over it. 


This Portable Lamp-Guard Is 
Strong but Light 


‘ARIGUS new features are embodied in 
lamp. For one 


‘A special aluminum alloy is used for 
metal, so. that strength does not 
weight. A bayonet type socket is 
‘The wooden handle is easi 

and when taken off, it f 


passages through which to thread 


40 


Milk Aerator and Cooler for 
Small Farmer 


“THE mille nerator and cooler inventod 
by Cyrus W. MacKensie, of Waverley, 
Indiana, combines extreme’ simplicity in 
design, operation, and effectiveness in re- 
sults, "The inventor was a dairyman on a 
small aeale, and found that cooling milk 
by dipping it up and pouring it back into 
the ean aerated the milk and/drove out the 


‘diffieulty was to 
be perfectly sani- 


foreing it through the 
ke. It gives the small 
farmer the ie of one of the improvements 


icity of the machine, such that 
id could handle it 


Electric Iron Turned Upside 
Down Forms Stove 


Ger. 
iron 
first 


OTELKEEPERS wit, 
Fern who invented 
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Endless Elevator Loads Truck 
in One Minute 


BACK up your truck to the coal, sand, 
‘or gravel, pull a lever, and this truck. 
loading machine starts deing the work of 
‘The clevator buckets, arranged on an 
‘endless chain, fill themselves at the feeding 
end and automatically discharge into a 
hopper at the top of the machine as shown 
in the picture below 
The self-eeding devices (operating like 
two large human hands) dig into the stock: 
pile alternately, and pull in the material 


against the line of rotating Buckets in 

such a way that each bie ves a 
full Joagy 

ine fad be either 

-cHpider(gadlinDeppine Wan clec- 

ot it is ploperly operated, 

il Yedadle mbre than «cubic 

jal a minute. It is unneces- 


ry Wo go into fuller detail about this eff- 
cient machine. The 

illustration gives a 
lear idea ‘of its 
construction and 
method of loading 
and discharge. 


Testing the Breath of Bananas 
in Transit 


[see that the popular banana con- 


Samples ir’ are collected through 
rubber tubing, and the reactions on lime- 
water noted, 


‘Two, self-feeding fingers on this loader 
Gig into the plls. at the rate of’ « yard 


Graphite Sorted by Primitive Method in Ceylon 


‘THESE Singhalese girls work so cheaply 
that no machine ean compete with 


strike would be to sist 
wwark seated in chiirs, f 
wwark in the aquatti 

be impos 


that the sorting is done by seattering the 
lumps over the ground instead of placing 
them on a moving belt. 

Graphite is found all over the world, but 
the greatest quantity comes from the istand 


rocks, chiefly gneiss, schist, an in 
Timestone, although the Ceylon deposits 
are found in granulite. ‘The rock must be 


of Ceylon. 


December, 1921 
Importing City Lighting for 
the Country Road 


‘XPERTS declare that a large percent- 
‘age of night automobile accidents ean 
still be traced to the blinding glare of head- 
ights, in spite of the improved headlight re- 
flectors of many types that are being 
adopted. To eliminate mishaps from this 


‘cause, an experimental installation of high- 
way lighting has been put up on Paradise 


light Lanit consists of a nest. of re- 
flectors, one within the other. Two of 


A. reflector that 


these direct the light toward the roadway 
of ten degrees below the hori- 
8 opening just below the 


reflector in adjustable 
can be mounted on poies close to 
oF on locations some distance aw: 


Machine Measures Leather Area 


, 80 that the fixture 
oad, 


[ELUSTRATED below i » machine used” 


tomoasurethe area of hides. It will make 


tact with the leather. 
wheels are of known 


when t) 
The ri 


allowange for the uneven, 
1d willoves subgenct thy 

the centhe oftheaite| Adfthdki 

through fhe macifine\ th fri 

serion of wheels tf not move except 


“The hide i fed into this machine and 
‘numerous fingers follow the contour, 
‘measuring the surface 


width and circumference, and it is com- 
paratively easy to translate automatically 
into terms of surface area. Hides are sold 
by the square foot, and a machine like this, 
is used to determinethe amount tobe paid. 


Fire-Truck Helps Out in Water Famine 


I-gallon pump, was located 
xy well. A double line of hose 


Clintonvil w © the pipe lines inside the pump- 
city’s wal tation, and although the water tower 
fire-truck th ean be seen in the background of the 


the pumping. 
“Station, the fire-truck was able to fll it. 


Gas-Bombs Reduce Rioters to Choking and Tears 


‘There are no after effects from a dose of 
lachrymatory gas, but during its half hour 
of efficacy, it chokes and nauseates as well 
‘as produces floods of woopit 


The Smallest Ornamental Tree 
in the World 


JAPANESE gardeners prune, starve 
‘and potbind trees to dwar them. 
Conifers are best liked for this develop- 
ment, as the hard woods are not #0 tract- 
able. 

‘The method of stunting is said to be 
secret, the heritage of certain families for 
‘centuries, but two explanations are offered. 


One, from Jagan, is that the tree seed is 

plaged infa ball’ orange) its roots being 

lj : ‘bgfe Yhrough, the 

sip finalf/oing vapnisheft and thyBound 

A Codherichmemr suggests 
ted 


that the trees are pro 
tudes whone rarefied air produ 
growth; strong pruning, lean soll, and pot 
cultivation also being resorted to. 

‘Japan offers many varieties of dwarfs, but 
the popular kinds of these tiny trees are: 
bonsai, perfect miniatures; Kengat, with 
long branches; nazaachi, with “weeping” 
‘branches; sitki, with geometrically ar- 
ranged twigs; and neapari, with exposed 
roots, 


A handful of the tear bombs. that 
‘Silectiveiy dispersed the mobs 


“"PEAR-GAS" bombs with which various 


if 
‘bombs will not only check the 
advance of a wild mob and stop rioting, but 
will be invaluable in “smoking out” danger- 
‘ous eriminale barricaded in houses. With a 
puff cf tear-gas near him, the worst of 
desperadoes is no longer dangerous. Ono 
little bomb may reduce the most hardened 
criminal to a weeping, cowering wreck. 

‘Two hundred members of the Philadel 
phia police force were the first to experi 
‘ment with Iackrymatory gas. These stal- 
warts were organized into a rioting gang 
‘and were dared to rush past a given point, 
‘within throwing distance of five A. E. F. 
veterans. None of the cops got past the 
point, excepting those who rolled on in 
paroxysms of sobbing. 


IXTEEN years ago John 
Genin, of St, Albans, “Ver- 
‘mont, set’ to work to make an 
‘automatic railroad coupler that 
‘would make {€ unnecessary { 
the brakemen to crawl under 
‘ear to connect the air and. 
fines. Recently his invent 


an automatic 
‘coupler le up to one 


that at 


of any one during the process. 


Horizontal Forge Press 
Economizes Space 


NE of the features of this 
horizontal forge press is 
that it eeonomizes in overhead 
ace, which is sometimes a 
necessity and always an ad- 
vantage in small works. 

‘The soft metal in molds or 
matrices gota the full force of 
10,000 tons upon it and the 
forge quickly turns out axles and 
similar products. Only th 
tre need be ehi 
tion in the 


‘great success in Germany, where, 
{itis said, novices are operating 
it. Many German mechanics 
‘were killed in the war and sim 
ple machinery is in demand, 


Inspecting High-Tension Pole Lines 


N inspector of high-tension wires must be able to walk 
{over railroad-ties and other uneven places without low- 
fring hia eyen from the wires overhead. An error in judg- 

ice a rotting eross-arm 


‘oF & broken insulator 
tension transmission line, ¥) 
fireworks and subsequent 

‘There in 


ber every minor defect along miles of line, to avoid reporting 


breakage twice. His route is arranged so that the 
whole line is inspected at least once a week. Cracked in- 
sulators and warped crom-arme give the most trouble, as any 
‘electrician with telegraph wire experience will tell you. 
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A New Way to Bob 
the Hair 


‘will hang evenly all the way 
ound, but with the little guide 
shown above the hair is trimmed 
to the proper length. The de- 
improvement over the 

soup-bowl used by 
‘our grandmothers for this oper- 


insel for Mone 
about to bob the hair ir—Don't. 


The Tower Bridge in 
Valve, Fittings 


HIS. window-display_ model 

of the Tower Bridge in Lon- 
don was made of valves and 
fittings, with only a posteard 
view of the original for a guide, 
In It there are 16,068 pleces 
taken from regular stock, com- 
prising 230 different kinds of 
‘elbows, tees, crosses, nipples, 
and valves, and 16,251 joints 
were used to make up the fit 
tings. It is worthy of note that 
rot one leftchanded 


me eta. 


Not one left-handed thread was wsed in this model of 
‘ioedon's Tower Bridge 
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Primitive Methods If 
Used by the Japanese in oe 
Manufacture of Silk 


‘The completed cocoons are placed in a basin of picture shows the primitive machinery that 


water and then unwound on t0 reels. Close watch Japan is content to use in its manufacture of silk. 
‘ust be kept for uneven strands and strands par Aaa rule, the weaving i carried on entirely by 
tlally eaten through oot treadles 


ae 


‘At frequent intervals during the life ofthe silkworm Fecting multery leaves to the silkworm 
the beds on which they are placed must be changed. sock ageat to batch wed after Gay 
‘The man at the right is placing a bed of worms Shine: thee sppetites ere unbounded. During ther 


ick on the storage shelf life they cat their own weight in mulberry leaves 


When aca of rain io be sampled, this eating od thru 
dove throu the toad” When withdre 
ments ae lied with apectonens from different levels 


Grading Wheat in Carload Lots 


HUNDREDS of tents by the Federal Bureau of Markets prove 
that there la vital relation between the grade of wheat and 
the yield of quality flour that can be milled from the grain, but it 
hhas been difficult to the point of impowsbility to loeate a small 
pocket of low-grade wheat hidden somew] the contents of 
‘ loaded freight-car, sme by the in 

‘be taken from 


ate opened and closed by turning the handle after the 
pifbe has Been plunged into the grain. Five probes are made and 
{Hf samples placed on the cloth. - Dirty or faulty wheat loaded in 
an portion of the car ean be easily discovered. If none is found, 
the cloth is folded from the four corners, which thoroughly mixes 
the samples, and the grade of wheat is then determined. Thus the 
Bureau of Markets can determine the quality of the entire carload 
by one teat, Farmers get a better price for clean wheat, and 
shore these feats are in use, they find it profitable tostore the eran 
carefully 


Keeps Airplane Engine from Freezing 


COLD weather no longer has any terrors 


Popular Science Montdly 
The Tire Is Inside the Rim 


BASED on an entirely new principle, this patented automobile 
‘wheel carries its poeumatie tire intide the tim, where it ean 
not be punctured or cut, As the illustration shows, the new wheel 
consists of an outer tire of solid rubber on a flexible metal rim 
‘supported by a small, fully inflated pneumatic tire attached to a 


‘The inflated inner tube 
serves as a. cushion for 
‘ihe cuter rim 


second rim bolted to the hub. In service the whole wheel is pro- 
tected by a metal cover that guards the tire inside even against 
dust and sunlight, The inflated tire “rides” in fork-shaped 
irrooves that connect it with the outer rim. 


Roller Coaster Built by Children 


Conter get 
from ie than it it 
were perfect 


HREE of the cleverest boys living on 
the East Side of New York City con- 
ceived the idea of making their own 


roller coaster from odds and: ends found 
in back lots. ‘The enterprise fitted into 
the imaginations of other youngsters and 


‘of gasoline an hour. 


Care should be taken in lighting the stove, 
and the fire-screens above the burner must 
bbe kept clean, for soot deposited at this 
Point is lable to cause trouble. 

Tn starting the stove, the feed-pipe is 
filled with gasoline, the tank put on, and 
the main burner vaive slowly opened. The 
“gas” then fils a cup. When nearly full, 
the bumer is closed, the fuel in the cup 
lighted and allowed to burn out. ‘Then the 
‘main valves again opened, at the same time 
lighting the burner with a match. The door 
of the heater is tightly clased and the valve 
at the bottom of the supply pipe is then put 
at a quarter turn. The stove will bura with- 
out attention until the fuel is exhausted. 


soon boxes and boards were collected in 
coaster. 


sufficient quantity to construct t 


The 


It is hot uncommon for glassblowers to 
drink from twenty-five to thirty quarts of 
‘water in the course of a day's work, but his- 
tory mentions a baby of three who used to 
drink two pailfuls of water a day. She 
‘grew up, apparently quite healthy, gradu- 
ally inereasing her quota to four pails, 
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Mutilating Plants to Make 
Them Grow 


flowers are worth more than 


English botanists cut 1fpgs 


in the Ip oft in pra tha 
oy neu hog ibe 

whic at 

Pe ne fecal arf te 
suaf : 


‘2-3 per cont solution of 
fartdce condenuers effet 


POWER-DRIVEN mechanical cutter 

{is usually employed to remove scale 
from the tubes of surface condensers. It is 
admittedly not the best method, for in ad- 
dition to the expensp of the ‘operation, 


yutilation of 
‘rrowth and 


Cc 


‘wood, for this would kill the branch. The hesitate to wp a di 
‘cut is then bandaged. The result ia that cbloric acid, fa spi 

the nap eannot be absorbed by the bark, vantages of fhis 

bbut passes on to the buds. At the Ashton the possiblectio 
Experimental Station in Bristol, England, parts of thcondetser and tube 
it has been proved that in skilful hands In the Opinion of Norman 


chief mechanical engineer of 
Copper Company, this danger may be over 
‘come. He has used acid for cleaning con- 


this treatment makes the bark thinner, 
tand greatly increases the size of the leaves. 
fand the productivity of the tree. 


This Oil-Tank Was Moved Nine Miles 


“TWO hours and fitteen minutes suced 
to mave this water-tank from Engle to 
Cutter, New Mexico, over the tracks of the 
Santa FG, ‘The tank is 45 feet high and 24 
feat in diameter, and weighs 65,000 pounds. 
‘The difficulty of the job was increased con- 
siderably by the fact that there are two 
fono-dogree curves in the tracks get yhich 
assed, in both gah 


snd a spur track built 
It was then lowered upon 
wt, which was strengthened by 
bbridge-ttringers placed lengthwise on the 
floor. To prevent swaying, this ear was 
then securely fastened to another car loaded 
to capacity with broken stone. 


Teosene the boiler seate ant 


‘paratively inexpensive job of cleaning the 


Hydrochloric Acid Removes Boiler Scale 


Acid fgreed through the tubes of 


Boilers 


denser tubes for two years with excellent 
results by the method illustrated in tho 
fMlustration. He ealculates the saving. 
‘effected in cleaning a 7600 aquare foot con 
denser amounts to $893.41 over mechanic 


Peondenser from four to five hours, after 
Which the loosened seale is washed off with 
a wire brush and a hose, To protect the 
‘metal parts, the water-boxes, heads, and 
tube sheet are first cleaned mechanically 
tand then painted with two coats of roofing. 
cement. Cover plates and gaskets are next 
fastened over the water inlet and outlet, 
with capscrews tapped into the water-box. 
‘The beads are then replaced and the ap- 
paratus connected up as indicated above. 

‘A twoninch brass centrifugal pump with 
a direetly connected motor drive is used to 
circulate the solution, 


Caruso Candle Will Burn 
in 6921 


‘twenty-four hours every” 
‘November for five thousand 


candle’s base, and the 
every orphan contributor will be 
imprinted on the stem. The wax 
‘was contributed by the candle 
makers, Antonio Aiello and 
Brothers, of New York, 

‘This memorial is a grateful 
acknowledgment of the singer's 
‘contribution of ten thousand 
dollars a year toward the sup- 
port of the orphan asylum in 
New York City. 
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The First Large Suspension Bridge to Be 
Built since 1909 


‘With one end of the wire anchored, 

this treveling wheel carries one loop 

‘eros to the other shore and returns 
‘with another 


‘the cable was compressed in a powerful 
‘crew clamp with a circular opening which 
forced the wires into the form of 8 round 
rope. ‘They. were then wrapped _cal- 
‘centrically with steel wire, ana whipping is 
Jn building a suspension bridge, a temporary pathway i frst strung across put ona fishing-rod, An electrical winding 
im butter he movement of wecionan and the wire-stinging machine Tachine was used to put on this whipping 
‘with the requisite tightness..‘The last step 
PANNING Rondout Creek, « tributary shore the loop of the wire was attached to in the construction was to clamp the ss 
‘of the Hudson River at Kingston, New the anchorage, and the traveling wheel penders over the finished cables, and erect 
‘York, isthe first large suspension bridge to sent buck earrying a bight of wire from the the steelwork and the roadway in the eus- 
boo erected in twelve years. ‘The last one of other reels. tomary manner. 
any consequence was the Manhattan This operation was repeated until four- It would be quicker and easier to form 
Bridge over the East River, New York teen ropes, each con- the eablen of suspen 
City, which was builtin 1909. taining 282 wires, had rion. bridges ‘out of 
‘The Kingston bridge is made up of two been built up. More twisted wire open, 
towers, 168 and 185 feet high respectively, than 913 miles of wire but for "an ‘equal 
from which cables 1185 feet long are hung. was consumed, After Weight and: diameter 
‘The length of the roadway in 1145 feet, the cables were com Leable of "parallel 
with a clearance of eighty-five feet above strands fs at Teast 10 
Yer cont stronger 
Tt is also easier” to 
detect and cut out 
any imperfections in 
the wire when it is 
buitt” up "strand by 
strand. In spite of 
this apparently slow 
‘process, the Kingston 


omer 
tlds wires At the 
Sos te etl ct 
‘Scot peril wires Sool in tos, tans 
eens Eel a tas oars 
‘after the engineers Seater he Somer 
Iipped ine bleht of hese wired un drew had suse "them 
Sebi cres tas tekign op eee te ts: saves Wh fhe eng was coveh sd'int cam, 1068; and te cepeeadtiat e 
Seevisdospounan poche Casas epposiey “notin en every ruclisasan samm, Setaph oil te retdy fac ete any days 


Plastometer Reads Person’s Ability from Contour of Head 


hhave never been able to make readings with 
plastonneter 
pr. Burger goes further than the manual phrenclogi 

interested in phrenology, along by reporting that signals in the 
with his passion for modeling, surface of the cranium warn of 
invented the “soul and body i disease and in 
caliper,” which is called a 
plastometer. Tt is said to regis. = 
ter scientifically the meaning of Native American weeds might 
‘every eranial depression and produce three hundred million 
protuberance in calibrated de- pounds of rubber a year if it 
frees of physical and mental ‘were commercially profitable to 
weaknesses and powers, and exploit them. Dr. H. M. Hall, 
inherent intellectual and manual who has been investigating 
proclivities, with a sureneas that . possible sources of native rub- 
‘would require months of obser ber, believes. that-the common 
vation by any other method Sil) miliwweed and the aster family 
heretofore known. of plants both produce a rubber 

Tt fs sald that the face and sap. ‘The Chrysothamnue nau- 
head comprise a human dial ‘scones, or rabbit plant, is a prom- 
which the plastometer ean inter ising species that might be used 
pret with unerring accuracy. 4) for-a ouree of rubber of excel- 
Gne bump tells whether you are Tent quality in ease emergencies 
‘musical, another if you are com- should close the usual channels 
bative, another if you have great of import, 
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Pumping a 


Million Tons of Coal from River-Beds 


7 


Susquehanna River takes coal rejected from mines and 


makes it better than colliery’s best 


"THE, Susquehanna Is the 
‘world’s champion 
bearing” river. It bears this 
coal not in strata, but in the 
lumps and dust that are 
ejected from Pennsylvania's 
great anthracite mines. This 
{s"reject™ coal, and it is esti- 
ted that the rejects from 
150 principal collieries in 
the state amount to nearly 
500,000,000 tons a year, much 
of ‘which is dumped into 


‘waste in its rivers and 


) the yield of river coal is by no 
means being exhausted. 

Pessimists have aaid that the 
supply would last only. from 
four to ten years longer—this 
term depending on the degree of 
pessimism. But other experts 
reply that there are not only 
twenty-five to thirty million 
tons still resting in, the river~ 
bed, but that the dumping is 
continuing at the mines. 

‘Before the pumpingand dredg- 
ing of the coal had become a 
great industry, the waste coal 
cost the mines a great: sum in 


promptly proceeds to 
it downstream. — In 
stream-conveyance it bumps 
this coal about. The opera- 
tion has come to be techs 
nieally known as,“ 

or “rile-washing.”” 

the waste coal has beeg. ii 


easy 
the sale of 


their rail-tranaported product. 
“The method of mining this dump coal 
from Pennsylvania river-beds is by the use 


‘of ordinary. sand-pumps and clamshell 
dredges. ‘The pumps and dredges. dis 
‘charge on a sereen which permits mud and 
‘sand and water to filter back into the river, 
but retaina coal. 

‘Thirty-three years ago “river coal” was 
first extracted by a sand-pump with the 
dea of its being used. But it was re 
Jocted because of its high ash content. 

In many intervening years "river coal” 
was sold by a few sand-pump firms for 
from fifty to sixty-five cents a ton, some- 
‘times even lower, the buyer doing his own 
hauling. ‘Then a state geologist became 
interested in the slowly growing coal- 
pumping industry and made tests. 

‘Coal pumped from the Susquehanna at 
Harrisburg averaged from 15 to 18 per cent 
in ath content, The same anthracite from 
the colliery breakers had from 18 to 30 
per cent ash content. The dump coal had 
turned out to be better fuel than the qual- 
ity grades fresh from the mines! Volume 
for ‘volume, it was higher In 
thermal than accepted 

just because it had been 
dumped into ariver and allowed 
to jase downstream! 

‘An average analysis of river 
ccoal showed this splendid com- 
ositfon: 

Metre eet: 

Veit aiier 22002200002.0 3 

Prged carbon 8 

‘Bi thera waite 


‘There was a quick right-about, of course, 
and a big market was at once opened for 
river coal. During the years of 1919 and 
1920, the yield of coal pumped and 
dredged from Pennsylvania river bottoms 
‘was more than two million tons for each 


Tate 


- ‘The Susquehan- 
‘and its tributaries 

id the greatest yield 
1,586,000 tons for 
1919,and approximate 
ly the same amount for 
1920. At Harrisburg 
alone 400,000 tons are 
being extracted yearly 
Alittie ereek called the 
Shamokin is yielding 
760,000 tons a year: 235,000 tons comes: 
from the Schuylkill, 120,000 from the 
Lehigh. 

‘A state geologist poking around in the 
little Shamokin creek, found one bed of 
2,000,000 tons, a thousand feet long and 
ten feet deep. He mentioned this 
ally ina recent lecture before Philadel- 
pia coal experts to convince them that 


These 
Tome of tone 


are reclaiming mi 
rk Serdar ity tah cna 


yearly indemnities to farmers. The river= 
beds were filing up with coalj’and during 
the rainy seasons overflows ware frequent 

However, farming land is no longer 
spoken of as being ruined by the anthracitic 
sediment, Instead, railway-tracks have 
‘been Iaid out on these flats and the silt is 
shoveled into coal-cars as soon as a provi- 
dential flood comes alony. 


Farmer's Airplane Rises from Barnyard 


® 


BUILT with wings that fold back agai 
the fuselage so that the plane may be 
stored in a Ford garage or any barn that 
will house a two-horse wagon, this new ma- 


air. It is one of the smallest practical 
planes ever constructed. ‘The total wing 
Spread is about nineteen feet, and when 


five hundred pounds, it will eatry a useful 
load of the same amount and is equipped 
‘witha saty-horsepower moto. 

its outstanding feature in it ability to 
take off and land ip confined spaces. Tt 
willleave the ground after & run of 125 fet, 
{ind land in seventy-five fot, o that it may 
ie brought down on a field of ordinary sae, 
land is independent of elaborate landing: 
fields and hangars. This makes it an ideal 
Inachine for farmers and professional men 
‘Tho are awake tothe advantages of the ar- 
lane for inepection tripe, patrolling forests 
Against fre, and for long fights to examine 
property far from ordinary lines of com 
munication. 
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Basset Process Makes Steel Direct from Ore 


PRODUCTION osteet direct 
from the ore in five hours is 
the revolutionary accomplish- 
ment of the French scientist, 
‘M. Basset, whose process is now 
said to be developed on 2 com- 
mercial scale, 

‘For years metallurgists have 
dreamed of a direct steel process, 
eliminating the spectacular Bes- 
semer converter. Numerous 
methods have actually been 
tried out, but the Basset process 
ia the first one for which really 
sweeping claims of success are 
made. 

In the most efficient blast 


charged with » meas 
‘coal 


“quantity “ot 
‘roped through the small pipe 


furnaces far more coke ia supplied to the 
charge than is theoretically needed to re- 
‘duce the fron ore. The result is that the 
‘molten iron, which dissolves carbon almost 
fas water will dissolve sugar, akes up an 
excessive amount of this gl 

must be burned out of t 

‘open hearth oF 

steel ean be 

is first 


‘apparently solved the prob- 

the iron ore with limestone 
in rotary furfuce. ‘There is no coke in this 
charge, as is the case in the usual blast 
furnace, Instead, the carbon ia supplied 
1s finely pulverized coal, whi 


1800" F. The quantities of sir and coal 
blown through the ore are carefully regu- 
lated, 0 that the combustion in the fur- 
nace is incomplete. Even after all the 
oxygen is taken from the ore, the coal is 
only half burned. The gases given off 
from the ordinary blast furnace are 
largely earbon dioxide, CO... ‘The Basset 
furnace produces only earbon monoxide, 

‘which will not re-oxidige the metallic 


‘The hightemperature of the Basset 
blast is obtained by passing the air through 
Ibrick retorts that are heated by the gases 
sgiven off by the furnace itself, which proves 
{that the combustion is only balf completed 
in the presence of the iron. Nevertheless, 
tthe heat produced in the furnace is amply 
sufficient to melt the iron, which is 
poured into molds in the usual way. When 
pound of earbon is burned, about a thou- 
sand heat unite are emitted in forming 
‘carbon monoxide, and nearly two thousand 


By making these two steps take 
place in different furnaces, M. Basset re- 
‘duces and melts the ore without danger of 
re-oxidizing it, and still gets enough heat 

Pulveriaed coal to heat his 


‘new process will produce stee! from 
ore in five hours. With the blast furnace 
it takes thirty hours. 

Reports from Paris assert that in addi- 
tion to the saving in time effected, iron can 
bbe produced 70 per cent cheaper than in a 
blast furnace, and 80 per cent is saved in 
the cont of installing the plant. The cost 
‘of subsequent operations in the manu- 
{facture of steel is also reduced, as t 
control of the amount of earbon #uppli 
to the metal and the heat of the blast allow 
sel to be withdrawn directly from the 
furnace. 


There are still many skeptics 
among metallurgists as to the 
commercial possibilities of the 
process, but M. Basset expects 
from it far-reaching benefits in 
France, since a poorer and 
cheaper grade of coal can be em- 
ployed in smelting, and France 
will be enabled to make steel 
with the coal found within her 
borders, instead of importing 
‘coking coal from Germany and 
England. 

Here in the United States, 

have an abundance of good 
cing coal, and the steel oper= 
ators are ‘naturally loath to 


‘molten iron and slag 


abandon their expensive blast furnaces 


ful process of this kind might help to build 
‘up a locally profitable steel industry. 


Printing Ou Our Oj Own r¥ Stamps 


YE yourreceived a piece of “metered 
da You 

Hae a 

ibe fe adhe bs 
fun thd of 


Bs in the sels of postmark printed 
“the postage meters 

if no stamps are used on lotters and parcels? 

‘The meter attached to the machine is 

taken to the post-office, a payment is, 

made, and the clerk unlocks the meter 

‘with a key in his possession. He sets it to 


—_ The Pei ee i Pe . 


Where the rose, jasmine robbed of their odors 


SEL} 
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Music Now Comes on 
the Movie Film 


FUSIC is always served 
with moving-pictures, 

but if it isn't appropriate, it 
‘may easily spoil the elect of 
iets " 
‘We can now have music and 
pictures combined on a film in 


Here Are Two Drums 
in One 


FOR orehestra and band 
members this two-in-one 
drum will be found conve- 


fone, but parts making up the 
Grummer’s trap supplies may 


for ch pe 


Sait use f 
Wure ta’ printed on the tion of this amplifier. 


Enlarged Phonograph as a Vocal Sign-Post 
'T is the custom in England to drive out to the Derby to 


Grandstand from Ammunition Boxes 


‘ALVAGE of the war is now improving the standards of sport in 
England. This grandstand for the tennis matches at Wim- 
Dledon is constructed of ammunition boxes. 
Unlimited amounts of these boxes ean be had almost for the 
asking, and since they are about ten inches square and are exactly 
the right hpight 19 Additional lumber is needed to make 


the stfnd.(Airedally ter work was needed for this job, 
fs thong could ‘They were received 
from fe py wit As they were 
rmadef of AMdooth 


Stand were auc 


A Homemade Silencer for the Motorcycle 


"HE innocent little section of stovepipe that this man haa 
ttached to the muller of his motoreyele is the terror of every 


‘in the surrounding eountrysi 
‘motoreycle made too much 


noise.” He is ap ent nd they deglared he rode about #0 
much they wei unahyf to fleep. | TByy 

the matter thaffbe pon the 

muftler. His fhachifd is 

down the roa Tkela keto excl 


ame 80 bitter about 
sh performs perfectly asa 


iyoivcless. He travels 
forthe sound of the tires 
fon the road anf the efeking ef the engino-valves, there is nothing 


to cause annoyance 


“Ammunition boxes brought beck from Erance,to England 
rate aad to Bul this grand mand 


Scissors Create Scenery for 
ilhouette Movies 


NOTHING teas expensive for motion- 
picture production will be discovered 
than’ the new German. silhouette film 
dramas. Double-exposure of the negative 


and the glipjjng oft scenge frames 
of i profiuces the 
settings. 

Fidgt, thofresgfive is > the mo- 
tion & the Bihobetted hifman tures, light 


being thro on them through a screen, 
their camera side being wholly dark. The 
number of feet of each "shot" is carefully 
booked, and the negative next run through 
for x second exposure to take the setting, 
which need be no larger than a few inches. 


Rain-Making Machine to Produce Natural Storm 


‘OUR blowers of one twentiet 
power each, which force 


altitudes, an ascending chimney, or minia- 
ture tornado center will be crested which 
will eventually produce an area of low 
barometric pressure with its accompanying 
fall of rain, By changing the position of 


Earth-Borer Plants Dynamite 


[7 tedious work to bore holes in hard 


soll by hand, yet this m 
fore dynamite can be hh 
soils and form holes in whfeh Wplay 
and set poles. 

‘A portable earth-borfpr (ducffine, 


‘vented by an Illinois many greatly simplifies 
the work. The device consists of a set of 
light tubular hinged trumes, the ends of 
which are fitted with gear-driven boring- 


‘ir gates in the base of the machin» it 
‘expected that a high-barometric storm m 
be produced whenever desired. 

‘The illustration is a model. The f 
sized machine will consist of high towers 


involved in = space of time sui 
‘short. 


Portable Typewriter for the Blind 


"THE German government is marching 
abreast of the Allied governments, in 
teaching many of the men blinded inthe 
war to earn their living as typiats. 

‘The illustration shows a special machine 


is distributed over the type by 


Raised letters om keyboard allow the blind 
Wo operate this portable typewriter 


seears to operate the augers. ‘The machine 


will dejve four drills more quickly than one 
nil ‘operated by hand. "Since the 
hol Paced fifteen feet apart in the 
fofffeof « square, hard-pan can be drilled 


rapidly for subsoil blasting. 

‘The {ramework is designed to fold up 
and can be carried on the chassis of the 
‘automobile, the engine of which furnishes 
the power for the drilling, 


Coal-Pusher Saves Labor of 
Locomotive Firemen 
EW athletes have been known to train 


by taking a job as a fireman on a loco- 
‘motive. Even if union rules did not forbid, 


to lighten their 
‘operated by compressed air,and pushes for- 
‘ward the coal in the locomotive tender on 
to the firing deck as it is needed. 


New Process Extracts Oil from 
Apricot Kernels 


APRICOT kernels, formerly considered 

a to 

e of, hhas been found 

oy ng and for 
fyi 


2 prewure of five 
tract. the oil 
itis 


Davit Lowers Lifeboats Quickly 


[Ngtier t9 save the minutes which are 20 precious in time of 
disaster, lifeboat davite of a new type have been installed on 
the 88. Arundel Castle. 

Davits have always bad a bad habit of jamming or of lower 


the lifeboat unevenly in an emergency. Another fault has been 
their inability to do the work when the roll of the ship was too 
‘reat or the list too heavy. This new davit is said to overcome 


‘each of the lifeboats holds sixty persons and twelve boats 
‘be lowered from each davit in nineteen minutes, itis easy 
{ofa ow quickly the pamenges of the large ocean Ineo 
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The Diver Can Now Light His 
Gas Torch under Water 
THE method whereby an oxyace Sitting flame is made 


‘to burn under water, is simi the tip of the torch is 
covered with a bell, to which air is admitted at a 


water, this pressure being 
regulated according to 
the depth at whifh the 
Tt 
this is tft 
the diver B\ forced| 
light hat 
surf 


descend 
wih burning, it 
The fame i actident- 
sllyextingsisbed,which | 
Happens sate, the 
diver is forced to the — \ 
Surface again torekine —\W! 
fle it) This entale 6 

igeat waste of time 
End efor. 

However, the dificulty has 
now been obviated by a ine 
vention of u Frenchman, Mt 
Carne, who bas applied toh 


Seveloped for war use. M. 
Comme starts the torch by a 
flame generated from the de- 
composing water itself by the 
te of a secret alkaline metal, 
‘hich, from the description, ap- 
pears to be sodium, for when 
Metalic. sodium is "placed "in 
water, hydrogen is liberated and much heat produced; in fact, 
the reaction fs 0 rapid that an explosion sometimes occurs. But 
‘as no free oxygen Is produced, M. Corne, to. yet his reaction, 
‘dds’ an oxidising compound. With the alkaline metal thia 
‘oxidizing. agent is encloved in a bran tube pierced with vent. 
holes and provided with hinged core to prevent accidental 
ignition of the materials. 

‘The lighting device is placed near the tip of the torch on a 


he can begin to eut the steel plates. 


Odd Trolley-Car to Give Local Service from Express Trains 


GTEPPING off an express train going 
at sixty miles an hour soun: 
like suicide than practical 


gers; and a half mile toslow down. 
ting electrie motors make the 
to get up headway sufficient to 
the train in a very few 
ough the train might be 
‘a minute, it would be no more 


form of the trolley than it is to walk from 
‘one car of a train to another, since neither 
platform would have any motion relative 
to the passenger. 

Not only would a scheme of this nature 
provide better service for the commuter, 
‘but because the stops madé by the express 

‘would be reduced, the cost of opera- 
tion would be lowered, 


1 trolley running on tracks parallel 
to those of the railroad at the same 
‘speed as the train. As soon as all 
the passengers are aboard, the trolley 
puts on the brakes and draws up at 
the local station, while the express 
train goes on without slackening 
speed. 

‘The passengers would have to be 
standing in the aisles waiting for the 
trolley to pull up alongside, for a few 
‘moments lott in disembarking would 
require too long a atretch of trolley 
track. Even under the most favor- 
able conditions, this track would 
have to be nearly three miles long— 
about a mile to get up speed, a mile 
‘and a half, or ninety seconds, to take 


Good Lumber Cut from 
Dead Trees 


HEN sound dead trees are sawn 

{into lumber, there is no method 
known to the United States Forest 
Products Laboratory by which the 
‘wood can be distinguished from that 
‘obtained from live trees. If the tree 
‘stands on the stump too long after it 
is killed, the sapwood is liable to be- 
come badly damaged by wood-boring 
insects, and in time the heartwood 
‘willbe similarly affected. The heart- 
‘wood of all trees is entirely dead, and 
only a thin layer of cells just under 


the bark is actually living, so most 
of the lumber cut is sawn from dead 
‘wood, whether the tree itself is dead 
oF not. 


cheep? He 
No, the material on luminous dials con- 
tists of minute quantity of a radium 
alt mixed with some phosphorescent 
‘substance ax sulphide of zine or barium. 
Such a combination will glow more 
Jn the dark than would radium, which, 
in its pure state, is not luminous. The 
‘watches with luminous fig- 

lures cam still be sold cheaply is due to 
the fact that only an infinitesimal quan- 
tity of radium salts is needed to impart 
‘nuyual luminosity to the inert salts of 


jee? Does it come in any 


Pongee is a soft, unbleached, washable 
‘ilk, made in China from the cocoons of 
wild silkworms. In its natural state 
ongee ranges from light pearl to tan in 
‘depending on the foods eaten by 
‘the worms, but it is frequently dyed for 
‘commercial purposes, 
amet 
At what altitude would « human being 
die For want of oxygen?—A. L. O. 
‘This depends on the individual. Some 
persons would faint at eighteen thou- 
tand feet, while others could achieve 
twenty-five thousand feet before fe 
any ill effects. At something over 
‘twenty-five thousand feet, however, 
the average person would die for want 
of oxygen. 


mem 
Can you tell me the area of the Pacific 
‘Ocean?—M. G. G. 
It is impossible to define exactly the 
mite of the Pacific, but if all the seas 
bordering on it are included in the eom- 
putations, the area would be approxi- 
mately fifty-five million square miles. 
amemen 
What is ordinary gelatine made of? 
Whore is it obtained? —F. K. 7 
Gelatine is a substance made by dissoly- 
ing in hot water certain parts of the 
‘bones and tissues of animals. Its exact 
‘chemical make-up is unknown. 
meme 
Iethere any difference between » hydro- 
plane and a hydro-airplane?—S. A. M. 
‘The term “hydroplane”™ 
applied to motor-boats hay 
V bull or a modifieation of either. A 
hydto-airplane is an airplane with a body 


What Do You 
Want to Know ? 


Let Popular Science Monthly 


Answer Your Problems 
in General Science 


Questions that Will Interest You Too 


that allows it to rise from and alight on 
the water. 
remem 


What are the advantages to a ship of 

having a gyroscopic compass?—P. 5. 
‘Once set to point north and south, the 
needle of a gyro-compass is not affected 
in any way by the motion of the boat 
nor by the near-by presence of metallic 


bodies, 


mnt 


What fs the composition of brass; 

of bronze?—J. G. 
Brass consiats of about 30 per cent of 
zine and the remainder of copper. 
Bronze consists of copper and tin in 
various proportions, according to the 
‘use to be made of it,” For coins or tokens 
the proportions are 95 per cent copper 
fand 6 per cent tin. A slight addition of 
other substances, such as phosphorus, 
sine, or aluminum, produces other alloys 
known as phosphor-bronze, bearing 
‘metal and sluminum bronze, 


mmm 


Wool and silk are of animal origin. 
Cotton is from a plant and consists 


tis Sdarcoent wl secre | 
Prompt reply. | 
Readers who understand this service | 
will appreciate, of course, that we | 
cannot accept questions involving 


avaiable reference books. Legal 

‘medical queries cannot 
answered. | 

A stamped self-addressed envelope 
must accompany each question. 


‘Monthly, 225 West 39th 
] New York. 


principally of cellulose. Being of animal 
‘origin, woolens and silk are more active 
chemically than cellulose products, and 
will combine directly with many dyes. 
But cotton cloth demands a substance 
known as mordant before dyes will 
affect it, Aluminum hydroxide is one 
‘of the mordants that make possible eot- 
ton dyeing with special basic dyestufls, 
mma 
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ble for the original idea, is still carrying 
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fant 

Sie hese i 

oe 
utilized?—E. S. ‘ 
gad a cts so dat 
Use a crt ete 
oe ele emma 
asim tas hice 
aes 


amen 
If man held a light and a heavy article 
fand let them fall from the samme height 
at ‘the same. instant, would not the 
heavier ‘article reach’ the floor frat? 
Ons. 

Yes, unlou the experiment, were con- 

ducted ina vacuum, in which cave they 
vould. reach the floor ‘simultaneously. 
“The speed of a falling. body is not in- 
versely proportional to its mast" isa 
Tact that was discovered by Galileo in 
1590, 


amen 


What voltage would be needed to run a 

20 or 25 horsepower motor?—J. E- H. 
‘The voltage required would depend 
upon the motor: it might be designed to 
run on 220, 550, 1200, or even higher 
voltages. The most desirable voltage 
‘would depend on the use to which the 
motor will be placed, Your question is 
vague. 


5h 
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An Open Fire without Smoke 
and Dirt 


coal-fire. The heat is 
flickering light plays 
on the hearth and dances from the polished 
‘andirons—but there is no smoke and no 
dirt, A grate filled with colored ehunks of 
Belgian glass, two electric lights, a pair of 
{fans with aluminum blades, a switch, andan, 
‘electric heater have solved the problem of 
hhow to combine the convenigfe gad clean- 
Liness of electric heat with t nce and 


Wooden Tone-Arm for Use 
‘on Phonographs 


RADICAL changes in design marke the 
wooden tonearm for phonographs 
that has been invented by B.C. Repp, of 
Plainfield, New Jersey. ‘The arm ls made 
of solid wood and is attached by a linen 


thread to a sounding-box fixed-tmgnovably 
fn the center of the inst 

‘The ordinary metal a, bat 
oes te 

tet the 

angle. As a 


ty more easily over 
be roc aud eesicng 
lie sounds in repoduetion 
inimum, 

‘built of wood similar to 
that used in the construction of vi 
and the complete device is said to add to 
the beauty of tone of the music, and to 
prolong the life of the records considerably. 


‘TRACING migratory birds by attaching 
metal bands to their legs has been prac- 
tised since 1710. Hunters ‘finding such 
birds should communicate with the Bureau 
of Biological Survey, Department of Agri- 
culture, Washington, D. C. 
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Rapid Interest Indicator for Savings-Banks 


A NEW system and device for quickly 
finding, displaying, and indicating 
interest on’ savings accounts of various 
amounts at various rates of interest, has 
been invented by Harry S. Moir. 

“The function of the invention is to locate 
quickly the amount of interest on an even 
sum of money for an even period of time 
‘without calculation or eye strain. This 
‘makes it possible to find the correct interest 
expeditiously, notwithstanding items of 
deposit and withdrawal. For example, if a 


‘only to alide the 
columns to another, 
according to the date of deposits, and ad- 
just the indicator according to the amount. 


A Country Estate Built on a 
Factory Roof 


Tima 


tory with a powerful telescope, and an 
extensive greenhouse used in raising voge- 
tables for the firm's cafeteria and cut 
flowers for the offices and clubrooms. 

‘Cypress and fir-trees planted on the roof 
arive it the air of a genuine garden. Allem- 
ployees of the firm have free access to the 

rden. The beauty of the spot, with the 
‘view over Lake Erie, les than two hundred 
feet away, makes it a favorite gathering- 
place the year round. ‘The garden has been 
laid out after a plan inspired by examples 
of the Spanish Renaissance. 


Rotary Photo-Print Trimmer 


The complicated intro computa 
tions. ef banker and mre 
ceaully by this attachment 


The interest items are totaled on an 
‘adding-machine and the interest on with 
drawals subtracted, giving the balance to 
be eredited the depositor. 


isk mounted on a wooden drum. Tho 
disk is rotated by a rawhide belt as the 
hhandle is pushed back and forth, and auto- 
‘matically sharpens itself by contact with 
the steel bed plate, 


Contractor's Truck Carries 
Double Hoppers 


40 an to meet the demand for a truck 
‘that will handle building material ex- 
peditiously, and at the same time work in 


fand prevent the subgraden from. being 
‘broken down. Smaller wheels on the front 


A divided truck body hslps the cone 
actor who handles several winds of 
‘mater 


reduce the turning radius, and as all the 
Toad is carried on the rear wheels, the true’: 
is just as safe as if larger and more expen- 
sive tires were used on all four wheels, 

‘To unload, the driver raises a safety 
catch with a trip-bar and gravity does the 
rest. The shock ia absorbed by the coil- 
springs in front of the hopper, and the tilt 
is controlled by @ chain. ‘These features 
allow merely a part of the load to be 
dumped. All working parts are protected 
from dirt. A three-point suspension motor 
prevents the transmission from being in- 
Jured by road distortion. 


December, 1921 


A Hand-Power Drill for Prospectors 


FOR over eight years John AM, Calder: 
‘wood sought to invent a mining-drill 
that would give the prospectors of the 
West the benefits of power drilling by a 
machine light enough to earry over desert 
‘country on the back of a burro and easier 


and more efficient in operation than the 
laborious hand-drilling incident to the use 
of single and double jack-hammers. 


‘The illustration shows,the successful out- 
come of his experiments. ‘The Calderwood 
drill consiste of an upright column with a 


‘complete circular movements of the drill 
Ing-tool, one vertically and one horizon- 
tally; adjustments can be made to the 
fraction of an inch in from one to three 
minutes. 

‘A hole can be drilled by one man in about 
half the time required by two men with 
the old double jack-hammers. ‘The me- 
chanical sledge weighs eighteen pounds, 
land because of the attached springs is not 
harder to swing than the three and a half 
pound single jack. 


Every Pebble a Hemisphere of 
Tee and Life 


JN the beuch in winter alternate thawing 
id freezing may create surprising 


Primitive Canoe Built of 
Inflated Skins 


RAFT of this type are in general 
and the 


rivers. of 
interifr of Koy A: ile 
of inffted va of 
reed fats Like sf) new 
balsa! rafts v fern 
Ainers. 


turbed by wa 
ing snow cuts away the depressions, leaving 
the packed snow on the pebbles in the form 
of hemispheres. 

Curiously enough, these ice worlds are 
swarming with all kinds of gorm life. Snow 
collects millions of germs in its folds, and 
these are present in the deposits on the 
pebbles. 

After the snows of winter have each left 
‘their quota of bacteria in these shallow de- 
pressions along the shore, the spring sun- 
Shine brings the germs to life. Spores of 
plants as well as germs are deposited from 
the air by falling snow and rain, thus 
‘making of any beach a swarming hive of life. 


= 


I 


known by the picturesque 
term” 
‘This particular iluste tion 


gingham with one J 
Sine the se the “bcter™ reduce the Town 

lone the sie of reduce the Tosa, 
Skin resistance of the Bulge and enables the 
Ship to make better pee 


3 


IN the British navy, where they were 
invented as a protection for cruisers of a series of crosswise girders, which pro- 
against torpedo attacks, these bulges are vide a cushio 


A Million Dollars Lost if This 
Lamp Goes Out 


GATLORS rots absolutely onthe fact that 
the ships and buoys tended by the U, 8. 

ighthouse service will be in position with 
their lights burning under all conditions of 
weather and sea. It is rare indeed that 


minute for the next twelve month, and if 
‘their work ie not well done it may mean the 
‘wreck of a ship worth a million dollars, 
‘Acetylene is but one of the many fuels 
‘used for illuminating the beacons along. 
‘const of the United States. ~ The prineipal 
‘source of light ix the kerosene-oll-wiek type 
‘of lamp. ‘Then comes the ofl vapor lamp 
‘using vaporized kerowene oil with a mantle, 
fand in special instances even electri¢ are 
lamps and incandescent bulbs have been 
‘adapted for use In lighthouses and light 
pe. 


In construction these bulges are formed 


Mizpanese battleships, Kaga and 
‘at length in. the November 
‘Monthly, are to be equip- 

ped with these unique protective blisters. 
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Fast Grinding Compound now 


Q 


Used for Bearings 


JICK action in fitting bearings is se- 
ches ac’ —bearing-grigging 

compound in which a 90 per cent béMring 

surface ean be attained in brass an 

friction metal after from 

minutes of grinding. 


averaging 10 ™ 
up to « A per cee 

five mindbes. Atta pi 

shaft usofl througlut the trials showed 
no approMible we 


‘Although the compound is very fast- 
cutting, since the time saved runs from 
TB to. 100" por cent, itis not w grit or 
earborundum compound. ‘The active prin- 
ciple neem to be & mixture of pulverized 
‘natural feldspar, sodium carbonate, cal- 


‘rinutes of grinding in the accommpliah= 
‘ment of this rapid acting abrasive 
cium oxide, lampblack, and ofl. Whatever 
the formula, it produces better bearing 


than is possible by scraping methods, for 
these leave numerous high spots which 
male it necessary to take up the bearing as 
they wear down, whereas a ground bearing 
has a continuous surface to start with. 


Owe of the very simplest and safest 
methods of fireproofing dress materials of 
linen or cotton consists in sizing them with 
starch compound compased of 0. parts 
of sodium tungstate und 20 parts of borax 
fisrolved in water and mixed with 50 or 60 
parts of starch. ‘The compound will not 
Injure the fabric. 


enough to comprehend when it is learned 
that turning om the light causes the storage 
battery to discharge through the small 
‘motor, mounted on the side of the uni 
‘This motor starts the gasoline engine, like 
any automobile self-starter. 


then begins functioning 
power necessary for lighting your light up 
to the limit of the power of the unit, whieh 
is 1500 watts 

As soon as the current begins Sowing 
into the line, it also flows into the starting 
battery, so that it will always have sulli- 
cient power to start the unit when you 
turn the switeh, 

‘Great changes in the load are followed 60 
rapidly by the governor, that it is almost 
impomible to notice even a momentary 
flickering of the lights. 


te 


House-Moving in the Philippines 
HEN a Pilipino moves to the next 
‘hal 4 
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Ventilated Apartments Are the 
Style for Song-Birds 


ANY songbirds of 
will not go South in 


of Agriculture has repeatedly demonstrated 
the advantage of using birds to protect the 
garden, but bird-houses suspended i 


the accumulation of heat in summer and 
enough animal warmth to keep the 
mfortable in winter. The inner 
chamber is formed of thin, spongy wood 80 
that the moisture it absorbs will help keep 
the house cool in summer. Scientific eal- 
ceulation shows just how deep to make the 
nest cavity and how large to make the en. 
trance to attract the species desired. 


Dirigible Directs Land Traffic by Radiophone 


(© Kalle 


that traffic was di 
2000 feet in the air. 


were able to see the pr 
anid by relaying their arders 
to the truck station 
illustrated, everything 
ing smoothly. 


the groun] 
‘was kept rug 


Baby's Bath with All the Latest 
Improvements 


COMBINED bath and dressing-table 

for the baby, which gives mother the 
‘opportunity to bathe him in the bathroom 
without carrying water or stooping, is 
recommended by physicians and nurses ex- 
pert in the eare of babies. It is made to fit 
over the regular tub, and when not in use 
folds out of the way against the wal. 


is ingProvergent iargne of many inven 
tiond thd? ge bgginninggto back 
ad onfen's w th and 
the gable arf wolht higgfso thE tere is no 
_needfto benfh ove whi washing df dressing 
thebhild, Phe bath itself ean be filled by a 
hose from fhe usual faucet. ‘The apparatus 


takes the drudgery out of baby's daily bath 
and makes cleanliness happy achievement. 


Animal Life in the Sky 


EXAMINATION of many specimens of 
meteorites has revealed the presence 
in them of living organisms. On being 
placed in the laboratory under suitable 
breeding conditions, the samples came to 
life and multiplied. 

Further study of these micro-organisms 
will go a long way in verifying the claims 
of certain scientists ax to the animal life 
existing in other worlds. 


Wind Creates Natural Draft for 
Sawdust Incinerator 
[5,8 imoroved sawdust incinerator, 

wind blowing from any direction is 
‘used to create a forced draft by its passage 
between the baffled openings and outlet 
holes in the conical section of the stack. 


‘Tye air also cools the exterior shell so that 
ly 63) bbe felt on the out- 
sige, een)! usty is burning 
fps 
hes an inghr stacyfo with 
per Mh low inlet sides that 
register with Mose igfthe ghter concrete 


‘Openings pointing every way insure 
SUmeioat rate whaterge the direc: 
Ton of wind 

‘shell. All these inlets have baffled open- 
{ngs no that the air admitted to the stack 
is under control by the fireman, Sawdust 
is supplied to the incinerator automatically 
through the blower shown at the left, 


Movies Now Carry Their Own Power Plant 


A powerful water-cooled gas-engine on this truck drives a generator that 


Produces power for the searchlights used im making motion-pietures 


thousand-mile trip to a] 
desert waste. Some of 
‘must be taken at night, 
source of current for the numerous flood- 
and spot-lamps used. Self-contained power 
plants on trucks are used for this purpose. 


3¢ illustration shows 


the driver's seat. Behind 
is the powerful gasoline 
drives the generator. The 
tor used to cool the circulating water 

‘on the rear with a fan back of it 
to create a cooling breeze over the engine 
eylinders. 
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Street Stations for First Aid 


MALL first-aid stations completely. 
‘equipped with medicines and materials 
likely to be needed after a street accident, 
ave made their appearance in some of tho 


panel 
‘automatically, Inside are 

eases, drinking water, 
antiseptics, “and bandages 


tourniquets, 
needed for taking eare of an injured person 


while awaiting the arrival of the ambulance 


Separates Liquids from Soil 


Y the use of a centrifugal separator of 
‘unusual power, M. 8. Anderson, of the 
Bureau gf Soils, jas already demonstrated 


‘eparate lig 
25a ‘Serine tents 
earth that isto be used for building roads. 
With a maximum speed of 17,500 revolu- 
ons a minute, the machine separates the 
liquids from the solid particles of the soll 
with unprecedented rapidity, permitting 
Znalysis in wholesale quantities, 


Centrifugal Force—the Energy that Snaps 


the Whip and Dries the Clothes 


How terrific destructive power is usefully 
applied in industry 


‘warna the sign by the roadside, 

‘ut if it were made tosay what it 
really means, it would read, “Look out for 
centrifugal force,” for that is the mechan- 
{cal principle which causes most of the 
ecidents along the highways. 

Centrifugal means 
away from the 
ber that Newton's sec 
{nto the effect that matter always seeks to 
move in straight lines. When anything 
moves in a curved or a circular path, it does 
fo under protest. 
break away and follo 
travel ina stright line 

lustration of this is the boy” 
Myo remember how you ted Wie 
stone around your head on the end of a 
string and how far it would travel when the 
string was released. ‘The cord compelled the 
stone to move in a circle, but it was always 
trying to fly at a tangent to the cireum- 
ference and did so when released. 

But centrifugal foree, like fire, 
fn us helpful ax it is dangerous. 
‘Once it is allowed to become un- 
manageable, it will wreak dis 
‘aster, but if properly applied, it 
found to be one of the most useful 
forces in nature, With the aid of 
friction it moves the automobile 
along the road. As used in the 
steam-engine, it even keeps a 
check on itself, for the engine 
governor operated by centrifugal 
force is the only thing that keeps 
the engine flywheel from speeding 
‘up and whirling itself to pieces by 
‘centrifugal force. 

It Made White Sugar Possible 

Before the application of cen- 
trifugal force pure white sugar was 
unknown. Batteries of centrif- 
‘ugal separators now form 
tally important part of the me- 
chanical equipment of every dairy 
‘and chemical plant. Without ite 
use it would take days instead of 
hours to finish our laundry. ‘The 

jhonograph and the passenger 

wvator would be impossible, and 
it would be as dangerous to run a 
steam-engine as to manufacture 
‘dynamite, 

By recalling again the toy sling, it is 
‘easy to see that the amount of centrifugal 
force will vary directly with the weight of 
the wheel or other body being revolved 
‘and with the speed at which the body ix 
being rotated. ‘These unchanging proper- 
ties of centrifugal force are what makes it 
0 valuable. Suppose, for instance, you 
‘want an engine to turn over at a constant 
rate of speed, not necessarily a huge ensine, 
but a-small one like the spring engine that 
drives your phonograph. Or suppose 
merely want to make sure that the engine 
will not speed up above a certain point 
such as the motors operating elevator 
hoists. “How can a governor be designed to 
do this? A governor that will be simple 
and absolutely positive in its aetion? Only 
by taking advantage of centrifugal force. 

In an engine governor, two hinged arms 


“ (ey ‘Slow—Dangerous Curve Ahead” 


Tt Is always trying to 
its inclination to 


attached to a revolving spindle are directly 
feared to the flywheel. When the engine is 
at rest, the force of gravity makes the arms 
hhang down, but as soon as it begins to turn, 
centrifugal force impels the arms to fly 
away from the axis of the spindle. They 
rise up against the force of gravity, and 
the faster the spindle turns the nearer the 
rms will approach the horizontal. The 
rms are connected with a lever controlling 
throttle-valve, which is slowly shut as 
the flying arms of the governor lift. ‘The 
faster the engine turns, the Jess steam is 
admitted to the eylinders, abd if the speed 
proaches the danger point; the governor 
will shut the steam off altogether. When 
the engine slows down, the arms fall, and 
more steam is admitted. In this way the 
speed can be kept constant. 
‘Governors are so designed that the steam 
will be shut off if they break, since without 
some device to prevent the speed from 
increasing, a steam-engine would revolve 


Seats ahein 


the governor to 
Fresh ihecnpine 
favay and destroy 

“eit through 
centrifugal force 
sxorted "on the 
Esyolving flywheel 


tovact and 
thewngive tetear 


89 rapidly that the centrifugal force de- 
Yeloped by the flywheel would break the 
‘engine to pieces. In this way the engineer 
prevents auch an accldent by a clever use 
ff the very force that causes the possiblity 
Another general type of centrifugal ma- 
chine tales advantage of the fact that at 
constant speeds the amount of centrifugal 
force depends on the weight of the sub- 
stances revolving, ‘You remember that 
you can swing a pail of milk round and 
Found over your head without spilling a 
op, because centrifugal force holds the 
milk against the bottom of the pail. Now, 
if you could swing that pail fast enough, the 
skim milk woud collet in the bot 


centrifugal separation, 


For Separating Liquids 
Milk, 0 
no diffe 


oil, or paint, it maker 
mice what the substances 
two Hquids 

differ slightly in weight we can 
separate them by revolving th 
mixture rapidly ina bowl an 
rawing off the heavier mixture 

near the ire 

ference and the lighter one from 
fan opening closer to. the center, 
By changing the position of the 


ts, We ean get just the por- 
centage of mixture we please. “By 
slight variations in speed und ad- 
justment, for example, cream: 


that it ean seareely be poured, or the thin- 
nest of skim milk. In the same way water 
fand dirt ean be cleaned from oll more 
‘efficiently than it ean be removed by the 
‘most elaborate straining. 

Many modern dryers are also centrif- 
‘ugal machines, In sugar-drying machines 
tthe bow! has an inner lining perforated like 


a sieve, The moisture is forced through 
tthe material and driven out through the 


to alow down, the moisture 
trickles off, and a few momenta later the 
dry sugar i allowed to fall through the 
hottom of the bow! into a conveyor wait- 
{ng to receive it. 

TBeforw the introduction cf centrifugal 
machines, in 1860, sugar was light brown 
Instead of white in color, as it was impos 


sible to strain off all the molasses. The 
separation is essentially 


screening 
Principle as filtering by gravity, 
‘centrifugal force in the usual machine is 
from four hundred to six hundred times as 
powerful and the drying process is almost 
tunbelievably thorough and rapid. In one 
sugar refinery four ‘centrifugals operated 
by two men purged, washed, and dried 
thirty-five thousand ‘pounds of sugar in 
fone hour and three quarters, One dryer 
will handle three hundred pounds at a load 
and since it requires only thirty-five seconds 
to stop or'start the best machines, from 
{elve to fifteen charges ean be treated in 
Virtually all drying of chemicals is done 
sy seentrifupals, singg the machines can 


atfover three hundred revalu- 
tions a minute the clothes are as dry as if 
they had been hanging in the sun for hours, 
‘The clothes are held firmly against the sides 
of the basket, and there is no tendency to 
break or weaken the fabric. 


Freeing Compressed Air from Moisture 


In some industries centrifugal separation 
fn accomplished without the use of whiring 
machinery. In freeing comprened ai from 
Iolature, for example, i has been found Thereis apni the danger from centrifugal 
that sending the air through  apecally force that le in wait at the curves along 
fesigned pipe elbow, which forces it t0 the highways, for tutors 
Shin in a helical path around a central tends fo keep moving ina stright I 
‘ore, will strain out the water perfectly. and if be turned too sharply, en 

‘The molatue i 20 much heavier than the force wil ft the inner whee fom the Fond, 
Air hae fe wil not take the turn aa readily. or even turn the car into the ditch, ‘The 
Centetugal force throws it out ofthe path "Go Slow” sign atthe turm i vallyu warn 
‘the alr agaoat the wall of the pipe, from ing mgait centrifuga free 


which it trickles down slowly into a re- 
ceiver. 

‘An elaboration of this principle is used in 
Norway to separate the nitrogen and 
oxygen of the air. ‘These gases are almost 
the same weight, but although the relation 
between their densities is as 14 : 16, when 
they are forced to turn an elbow at high 
peed, the heavier oxygen will be thrown 
igainst the outer wall. ‘This demonstrates 
the great delicacy of centrifugal methods 
of separation. 


How To 


GAGE for measuring artificial teeth 
hhas been devised by Dr. William C. 
Darbey, of Shanghai, China. Tt consists 
of a horizontal bar that is rested on the 


A 


Submarine Mine-Sweeper Enters 
the Movies 


BULL te gap wire eptanclomente and 
a Wi 
the Aplangfion of 


skull and jaw, so the dentist is relieved 
from all uncertainties in the prescriptio 


Tropical Lineman Has Hard Job 
South America are 


runners, this German submarine sled is now 

the property of a moving-picture concern, 

It is as large as an airplane, and moves 

Whos, he san wen out, the abun slong the etior of the ee under it own 
‘but at might, 


and there was no trouble; 
‘when the webs were covered with dew, 
short circuits occurred. The only remedy. 
is constant brushing away of the webs 
from the telephone wires. 


power. 
‘The driver is encased in a divers suit, 
and the invention affords an unequalled 
opportunity, for taking pictures of the 
‘aquatic life beneath the surface of the sea. 


Identifying Criminals by Their Pores 


A pore-print taken at the scene of crime 


Porecprint are aa infallible as Gngerprints._ The an “ies 
iy ident suapects 


ieterlatie in each, 
the arrow shen 


int that posit 


"are sienna 


NOWADAYS, the case with which 
criminals may be identified by finger- 
prints is well known. But sometimes the 
finger-prints are blurred, half wiped out by 
the thief, or only a very small part of the 
finger-tip in shown. In these 


‘world recogni 

finger-pri 

method is 

order to etity 
oat 


Xe 
mallest afl 
French seffatist half perfected a positive 
method of dentifeaton through the indi- 
Viduality ofthe innumerable sweat-plands 
‘on the fingers. 

nan ‘enlarged photograph of finger 
print the orifices of the sweat-glands ap- 
pear ax small black dots upon the conve- 
{ted ridges that make up the imprint 
Sclentiata have discovered that the number 
of these glands, thelr arrangement, and 
position, in diferent for every individual, 
And like the pattern of the fingerprint it- 
fell, never changes during life. Tt i clear 
then, that here ia scheme of identification 
that’ may be employed when the usual 
fingerprinting methods fail 

Even the shape of the mouths of these 
lands varies. Usually it ina perfect circle, 
but often the prints wil show an oval, a 
triangle, oF an ellipse. 

‘The ‘usual method cf taking finger. 
prints, which employs printer's ink, i not 
tuitabie for showing. these pores, a the 
ine is somewhat greasy and fils them 
completely. "Graphite and lampblack bave 
the same effet, Pore-prints should. be 
taken with a light powder such as copper 
Oxide or white lead. 

‘A little of this powder is blown on the 
finger-prints discovered at the scene af the 
crime, and then they are photographed by 
4 camera, which enlarges the print several 
hundred diameters, so that the sweat-pores 
appear from six to eight millimeters in 

meter in the print. ‘The same method 
fs taken to get a finger-print from the man 
suspected of the crime, and from this point 
fn the identifeation ia simple. It ie only 
necessary to compare the number, the pas 
tion, and the form of the visible pores. If 


‘The arrows point to a char~ 
ted ecch contsine tne sate 


these correspond exactly, the man is guilty, 
without a doubt. 
hod is not confined to the pores 
, since the arrangement of the 
other portion of the body is 
ie. In a recent police 
thief took the precaution 
‘and left no finger-prints 
discovered, however, 
his forearm on the 
Mxble top of a table. A print was taken, 
and a positive identification effected by an 
‘examination of the pores. 
‘The criminal of today has indeed to 
ratch his step” to elude the fast-closing 
circle of identification teats that the modern 
criminologist has at his command. 


Popular Science Monthly 


This Machine Measures 
Wire of Any Size 


JS, messuring, wires and cables correctly 
it is essential that they pass through the 
machine in a straight line, and that the 
measuring wheel be of ample size and offer 
no resistance when it is set in motion. 
‘These features have been embodied in the 
invention depicted, which will measure any 
wire up to cables two inches in diameter. 
Gide rpjers front and rear of the press 


Spee. a the 
peel isffour fate tess 
at a 
one angele 


pressure of one hundred and ten pounds is 
‘exerted on the wire, 

The pressure is adjusted by means of « 
sliding weight and rod placed on either 
side of the swinging cradle. The resetting 
of the dial is accomplished by means of 
disengaging mechanism, and the height of 
the wire from the floor may be varied 
from thirty-four inches to four feet, 


Fossil Shark Could Swallow Small Whale 


“T2235 jawbone of a fomil shark net up nt 
the Ex ‘of Natural Historyin Now 


vg angidea of the 1 
the ffdr-that inhabi 
Fein She Mae oft 

that hy ardlg6d from tif ocean 


bottom it is believed that shark ninety 
feet or more in length have existed. The 
‘most formidable of all present-day sharks, 


those found in the teppical seas, seldom 
attain a length of ay/torty 
Se found a 
to use theMikin of the ahi 


for making durable 
= es and fl 


York Clty, ii stows 

size of dome’ d the 

Seas in rt 9 bone 
b 


per, plsorahe fins 

pecitd of Paark 

eh bef . 
in and seal- 

J beMbmne an indus 
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England Designs Battleplane to Carry 12-Inch Gun 
Weapon with no recoil is to be built into fuselage 


By P. J. Risdon, English correspondent of Popular Science Monthly 


(g Moicra Pabnhig Coma ‘Dessngs by GA Dave 


Huge battleship of 1 
built into’ the 


i equipped with one twalve-inch gun extending from front 
lane ‘ar part of the Tusslage, are being developed in England 


READNAUGHTS of the fr earrying mounted in front of the gun layer in the It may be that the weight of the gun will be 


‘guns as large ax those of a cockpit and firing tracer bullets. such that the supply of heavy shells will be 
battle cruiser comprise g late ithough under-normal conditions the limited, in the same way that bombing 
‘development that follows close Jn th hhas complete planes ‘are restricted in the number of 
fof the rocent battleship-bomifng t wily be is bombs that can be carried. But further 
England and America, ‘The fun the development along these lines may lead to 


the ‘no recoil” Davis gun on hich ex; fan serial fighting unit that will demand a 
ments were being conducted durin reorrelated by ‘complete reversal of tactics when “the next 
Inter days of the war. It is the ur telephonic communfeation. ‘war" is upon us, 

principle of the gun and not thoWeon- Just how many twelveinch sbells Such a development a» the above 
Atruction of the plane that makes the com- carried on a plane has not yet been settled, one more stride in the airplay’ Brogress, 
bination possible. (© Meters Fults Consear 

‘When an ordinary gun is fired, the enor- 

‘mous explosion that expela the projectile 
reacts on the gun itself with a resultant force 
Known as the “recoil” or “kick.” ‘The heavier 
the shell and the more rigid the mounting, 
the greater the recoil. 

Knowing this, itis obviously impossible to 
fire a rigidly mounted twelve-inch gun from 
‘an airplane in flight without totally destroy- 
ing the plane. But by constructing the gun 
with the breach in the center and open at both 
ends, and filling the rear end of the barrel 
‘with’ finely divided material such as birdshot, 
the gun may be fired with no apparent 
recoil. ‘The recoil is present, but it is ex 
pended in driving the fine shot from the rear 
fend, ‘This is the idea of the Davis gun. The 
range of the projectile is considerably re 
duced with a rifle of this design, but that 
‘matters less with a plane than with battle 
ships und land forts. 

Elimination of the recoil allowed the invent- 
fora to eut down the thickness of the gun 
walls and especially the rugged construction 
‘of the breech mechanism, ‘The weight of the 
twelve-inch gun thus reduced makes possible 
its use on airplanes. 

._ As at present designed, the airplane to earry 

thé-Davis gun will be of the monoplane type 
with cantilever wings stayed only from below 
toavoid all outside wiring. ‘The gun itself will 
‘be mounted inside the fuselage and will extend 
from end to end of the streamline body. Any 
backwash of flame and gases after the gcm 
has been fired will be overcome by fitting 
4 metal nose to the machine and protect= 
ing the gun layer in the cockpit by a flash- 
shield similar to those used on British 
destroyers. 

Strange to say, the big twelve-inch gun 
will be aimed by'means of 2 machine gun 


e Popular Science Monthly 
Tools and Machines that Are 
Money-Savers in the Shop 
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Remote Control of Clay-Pigeon Traps 
By Capt. Edward C. Crossman 


to partly overcome the restance of the 


N automatic clay-bird trap that is 
‘entirely different from anything made 
in this country is revealed in photographs 
of the first trap-shoot held at the Halen 
See shooting grounds, near Berlin. In 
American parlance, an automatic trap 
means one that is set and pulled from the 
firing-line, the person in the pit merely 
loading it Yor each bird thrown, 
and also changing the direc: 
tion of the trap from bird to 
bird. 

A study of the battery of 
traps used at this big shoot 
develops the fact that the 
traps are made double with 
throwing arms both above and 
below. When one arm is for- 

‘other arm 
leased. 
Tn the tournament at Halen 
See, the traps were operated 
from the fring-point by a set 
of ten wires terminating at a 
control board similar in many 
respects to the signal-control 
system on 1 railroad. 

It would seem that the 
spring tension on the arm 
throwing the ""bird,” helps to 
‘overcome the resistance of the 


se from unknown spots a well a to fy 
Stanimown angles He sso Keepe his gun 
‘elow his elbow until the moment the bid 
spears 

"At the Halen See shoot the German 
sportamen Used a battery of five or more 
trapa, st yard or more apart, thus 
cvering & space of at least twenty fect, 

{rom any" point of which the 

Wind may appear.” ‘The trap to 
te sprang optional with the 
Palle, but the shooter doe not 
Know which of the five i i to 
be 

‘The man controling the 
traps te "placed clave enough 
te Be hott har and at 
astantly upon the eomman 
“Pull.” site 

Tn the United Stites the 
traps commonly used Tall into 
two" case, one of which 
Simitar to thowe shown inthe 
‘fastration, withthe excep: 
tion. that’ the doublesieck 
featare in absent. “Up to the 
prevent time, the idea of cone 
trailing the traps from remote 
pointe’ has not been adopted 
ere. 


ing of the unset arm and a 
slight additional pull would 
then drag the unset "arm 
around to its set position, with 
the spring extended and ready to thro 
‘The two throwing arms, upper and lower, 
‘each with ita spring, are thus apparently. 
na state of approximate balance of spring 
tension, Both operating on the same ver- 
tical pivot, when the upper arm, for In- 
stance, Is released and is thrown violently. 
round ‘by the tension of its extended 
‘pring, the tension of the sprin 


ruficient 


‘The shooter does net know which of the five traps 


‘i bs Feieaced from thie control board 


both trigger and setting wires, the trapper 
hhaving only to load the trap as is done with 
the American automatic device. 

‘The game as played by the American 
‘sportsman calls for only one trap at a 
known point, but with the pigeon rising at 
unknown angles. The foreign  trap- 
‘shooter, with his more’practical idea of how. 
to shoot clay birds, wants his targets to 


oc tergata esos at the 
“atin eters the match begine 


Paper Pulp, Dyes, and Alcohol from Waste Corncobs 


[OWA chemists believe they have found 
valuable products locked up in he 
lowly corneob. Bran, once a waste 
of the milling industry, 


‘one of the Middle West’ 
producta, 

Millfons of dollars’ worth of cobs that 
have decayed in feed lots during the last 
few centuries may some day be trans- 
{formed into paper pulp suitable for a strave- 
board aubstitute. Some of the products 
that may be secured from cobs are acid 
tar, wood alcohol, pitch, charcoal, acetic 
acid, formic acid, and, lastly, furfural. 

‘The Bureau of 
Chomistry of the 


scientific purposes. The price is about ten 
dollars a pound, but specialists of the 
United States Federal Bureau advise that 
it ean be manufactured from corncobs at 


ry - A to twenty cents a 


[present-known 

ture, as an in- 

‘whole series of dyes 

ay be prepared tfAnteraction with vari 
fous coal-tar ts. Shades covering 


‘2 wide range already have been made and 
tested. 

‘The United States produces from two 
and a half to three billion bushels of corn 
annually. That means about twenty mi 
lion tons of cobs.” It is evident, therefore, 


‘that if all this waste product can be utilized, 
{e will produce an enormous quantity of fur- 
fural, to say nothing of various other 
products. 


Another Scale Pest Makes 
Its Appearance 


"HIS time itis New Orleans and the sur- 
rounding territory that is the camping 
ground for a new pest. It is called the 
“camphor scale," but it has no compune- 
tions against other trees such as the citrus, 

‘oak, and fig trees. 
‘Just how or when the pest got into the 
‘United States is not 


Department of Ae | 
euitarehasaready 

fucceeded recor. 
tring Torfaral from 
corncobm, and ex 
Ferimentzhavedenn 
Shstrated that. Tt 
fan be obtained in 
large quantities by 
certain eberleal 
Gestoecta. Far. 
fal hat” beens 
comparatively rare 
Sheneal, end. tas 
teen sold chiegy in 
fall quantities for 


‘known, but observa 
] tions of its speed in 
spreading has led 
entomologists to be- 
lieve that it arrived 
a Ad 
Camphor 

Mele is well known 
in India, China, 
Japan, Porto Rico, 
‘and the Philippines 
‘All the Govern 
ment agricultural 


forces are active in 
an attempt to erad- 


6 
Motion-Pictures Can Be Shown 
without Darkening Theater 


A DAYLIGHT projectorscope has just 
‘been demonstrated before the French 
‘Academy of Sciences by the 


French 


projects’ moving- 
opticon views, or 
book into a well-lighted room. An im- 
proved condensing-lens and the use cf 


™ 


Pictures on the wall, ceiling, of floor in 
Gaylight ‘are poasibie with’ thie ‘pro 
torscope 


concentrating mirrors gwich the 


‘mage without the loes Of Rent, ABrrfit pro- 
ection, ol gpcening 
e audi 

The cni informed that 
M Swiss, has invented a muffler 


forlairplaMe engines which does not heat 
up nor reduce the power of the motor, 
while it will allow conversation in an ordi- 
nary tone of voice between pilot and passen- 
get. The invention ia similar to an auto- 
‘mobile mufler with the addition of a small 
revolving fan at the rear which aids in 
cooling the exhaust gases. 


Popular Science Monthty 


ARMOST dally there some new 
‘evidence of the vaggslity of motor- 


‘During the Joundspp season 
fork Ranch jing uses a 
take the pl ti 

and, like tyt attrdy vehi 


Safety-Pin for Milk-Cans 


ERE Js Guy S. Brewster, of Seattle, 
fashington, demonstrating the 


“safet\} pin”, recently invent 
"The 

daily, but 

pont of 

‘steel, P| 

cover th top of he can, with the 

strip passing the top. ‘The shorter 


side strips grip the neck of the ean, 


Railway-Cars that Unload Automatically 


~ 


‘HE illustration shot Ne hiake 
car used by\a Ge ‘The 
swinging bottom Y¥ the bya 
lever, which unldQks easily WA the load 
pressure of the ca acts horizoMplly, and 


the several gates of the swinging bottom 
Ihave hook locks that open vertically. The 


() 


false returns the gates to the 
position and locks them. 

‘Another type of the ear is made in which 
the gates close themselves after dumping, 
and in still another type for erate or bag- 


gage carrying, the gates have extensions to 
permit the boxes to slide to the track level. 


travels for miles straight across country 
there is not a suspicion of a road, 
the cow-punchers 
ick earries a complete camping 
id delivers “all the comforts of 
‘wherever the boys of the outfit 
to be. 


New Flashlight Has Three- 
Hundred-Foot Range 


TENTIFIC design of ho reflocteg 
ers end toe ortipef afoet 
tempo Y Coad 
: aya 
one neget eiSen ay 
wilh fea 
deal ight for 
thre hana Tet 


ats 
about six times as 


fecting mirror 
made in the shape 
of a perfect parab- 
‘ola, x0 that all the 
rays leave the lamp 
parallel,and the bulb 
throws ‘no shadow, 
0 that every bit of 
the illumination is 
utilized. 

By turning a screw 
at the base of the 
flashlight, the bulb 
‘can be moved back 
and forth inside the 
mirror. This move- 7 
ment, which taken SS beans 
the filament of the An adjustable reflec 
light away from the tor makes. posable 
focal point of the 8 300-feot range 
parabolic mirror, 
makes it possible t) throw a broad shaft 
of Tight for a short distance, lighting 
up a large area, or to produce’ narrow 
beam which will render small objects 
clearly visible at three hundred feet. ‘The 
lamp is already being adopted by many 
of the police departments throughout the 
country. ‘The case is made watertight, 
and the light has been used in pouring 
rain without shortcireulting. 


‘As a special service to readers, the 
Editor will be glad to supply the names 
and addresses of ‘manufacturers. of 
devices mentioned in Popular Science 
‘Monthly. i 
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Can You Get/These Eye-Testers Right 
in Less than a Minute? 
ot a Rn Xe 


Find each one of these designs in the set below, and 
write down its location, as specified in caption No. 4. 
‘This tet and the one at the left are reproduced 
through the courtesy of Prof Edward L, Thorndike 


1 Copy, thie dingram 
quickly ntreehand; ‘OW quick are your eyes? How alert are your 
inthe apace that ie rain cells lusions fool you 
Spee oy rain cells’? Do illusions fool you? 
in the atete, but not Find out by trying these famous intelligence 

tests. They will make instructive recreation 
‘Aino. make for a winter evening's gathering. Pass around 
slips of paper with spaces numbered I, 2, 3, and 

4. Let each person jot down in these spaces 

the answers to the questions contained in the 

numbered captions. Keep a stop watch on 
each contestant. Correctness of answer, as 
well as speed, counts in picking the winner. 


fize,the whitesquare 
‘appears larger than 
the black one, due 
to irradiation, that 
makes. the borders 
‘of clear surfaces in- 
‘stinct co that they 
fteem to extend. be- 
Youd their limits on 
fo any darker sur 
face that may sur- 
round thers 


lettered 9, b, c,d, and e at the top of 

{in these colts. - When found, 
the letter it bears'at the top of 
the page and the number it bears in these columns, in this atyle—f-26 


(Of the tranaverse lines that are shown running 
from margin to margin in the above drawing, 
Thow many curve upward? 


‘The Engineer Gets His Orders structed along the lines of the automatic Seed Potatoes Cut by Machine 
device by which American trains pick up 

bags of mail at way stations without reduc- 
ing speed. ‘The messages are placed in the 
small bag, and an iron arm projecting from 
tthe engine eab trips the catch and picks up 
the bag by hooking into the iron ring. ‘The 
picture shows a switchman recovering & 
message dropped by a paming locomotive. 


Making Heat Instantly with 
Chemicals 


(A METAL hot-water bag that contains 
tno hot water but that is heated by 
admitting air to a chemical compound 
‘contained inside the eave is now on the 
market. Its action is extremely simple, 


‘T2118 ingenious mechanical contrivance 
is used to deliver orders between the 
locomotive engineers and the switchmen 
as the traing of the Midland & Great 


‘When the stopper is unscrewed fora fraction JT no small job cutting up seed potatoes 
of.a second, the bottle becomes warm, and 


for planting on a big truck-farm, but 
great deal of labor is eliminated by'a mi 


Northern Railway in England enter a 
ection of single track running between 
Spalding and Lynn. Orders are issued at 
every siding telling the engineer to. pro- 
ceed of to draw out and allow another 
train already on the section to pass. 
Formerly this was done by hand, whic 
foreed the trains to slow down and ocea- 
sionally resulted in messages being missed. 

"The mechanical despatcher in con 


Every one hi 
when plasterers mix it with quicklime, 
ho water at all is used in this device. “The 
chemicals are harmless, may be handled 
fafely, and the bottle’ will not explode. 
‘The instant heat produced without the 
trouble involved in lighting a fire will be 
appreciated on eamping-trips and in house- 
hold emergencies. 


thine recently devised by John O. Jncok 
son, of Nielsville, Minnesota. 

‘A plunger pushes one potato at a time 
against a eross-shaped stationary cutter. 
A movable cutter cuts the same potato 
facroes the cuts of the stationary slicer, 

‘When an extra large potato rolls into the 
slicer, it gets on a knife-spreader that 
‘causes the blades to make two cuts instead 
‘of ene, The device is operated by a motor. 


OW many inches of snow fell by ten 

‘o'clock last nl 

need no longer be 

recording rain-guge, designed by S. P. 
‘of the United 


Rain- and Snow-I 


what its nature, 


pen attac! 
whi 

oridkapally 
1d. Wien 


in hours and fractions 


is Nope of measurement permits the 
prolpisttdon during any hour of the day to 

rermined without any necemity for 
aan observer to read the scale, ‘The eylinder 
just referred to is rotated once in twenty. 
four hours by a clock with whieh itis con- 
nected by means of a carefully adjusted 
shaft and gearing. 


Blasting-Fuses Cut to Safe 
Measure by Machine 
MAY, mine acchtents are caused by 

carelesly cut fuses. It is the common 
practice to cut them by hand one length at 
8 time, and as a regult a fuse, intended to 
allow the miners a certain length of time to 


‘seek cover, would explode earifir. These 
premature explosions ng to take 
their toll in lives. 

A. pra er, designed 
ang bul shown 


f 
in ich congists of a 
rem! i to one length of 
a belch abdht fe feet in length and one 


The spool has a capacity of 

‘of fuse. At the other end 
mounted a knife, one end 
stationary, thf other operated up and down, 
by a foot lever, which is counterweighted 
to return it to eutting position. Measur- 


ing marks are placed two and three feet 
from the knife. 
‘The machine fe used at all the mines of 


the total exfenditure for maintenance is 
about eighty dollars a sight 


The Saidy Date Must Go 
to Quarantine 


“ARLY in 1920, Professor S.C. Mason, 

‘of the Bureau of Plant Industry, went 
to Egypt to got offshoots of the Saidy date, 
for the purpose of experimenting with its 
growth in the United States. 

‘The Professor brought back about eight- 
een hundred offshoots—from the Libyan 
Desert, the neighborhood of Cairo, and the 
Nile valley. 

‘Although many of the date shoots have 
struck root and are ready to be set out in 
frchards, the Bureau will not distribute 
them to’ growers because the trees have 
developed infection with two dangerous 
seale insects—the Parlatoria and the 
Phoeniecceus. In consequence, the trees 
must be Kept in quarantine for many 
‘years to insure the utter destraction of 
the pests. 
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‘Sword-Swallowing Made Possible 


EHIND all sleight-of-hand tricks there 

Is usually a scientific manipulation 
that makes the trick possible, ‘The sword- 
swallower of China, represented in the 
istration as abgut to devous theysword, 


ing is keen an; 


rmechanicag de 
Dine oa 
against, th tee 


handle inward. 
‘The snake-chiirmers Of Indin likewise 
hhave their tricks of sclence, unnoticed to 
the spellbound audience, but absolutely 
necensary as part of their stunt. 


es 
as the lips draw the 


Combined Handle-Bar and 


Js of stone iam 
to carry on a 
fy through the 

char and exrrier 

‘This of ables the Toad to 

‘the axle of the 


front wheel. Handle-grips are fitted in the 
side of the twenty-two-inch basket, 

Ample knee room is provided, and the 
whole carrier is made so that it can be in- 
stalled in any standard seven-eighth-inch 
hhandle-bar socket 

‘The advantages claimed are that the load 
cannot jogele nor sag. The basket isof heavy 
gage woven wire of onéand-one-hallinch 
mesh over a threeeighth-inch frame, and 
‘cannot be pulled ot of shape by atly load 
‘which a boy can lift on toa bicycle. The 
hhandle-grips are of coiled wire, and are 
boxed to give plenty of room for the fingers. 
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Electricity Heats Water as It 
Passes through Faucet 


-Y means of an electric resistance coil 
nearly a foot long placed in the center 

‘of the water-pipe, this faucet will supply hot 
‘the rate of thirty gallons an hour. 

nix instantaneous, and there are 


hhandle to the left’ starts the,electric eu 
rent, 

‘A seperate (appit of fo. 

used, adie MP piectri the 
amperagl consufhed wlhuld burn out the 
‘switches hf a lajhp socMt, Wut the inven- 
tion shoud be afboon to mercantile estab- 


Hishment# handifpg unwrapped food. Al- 
‘though these usf little hot water, the Iaw 
requires that it shall be available at all, 
‘times, and this electric precludes all danger 
‘of explorions and does not waste money by 
heating water which will never be used. 


Machine Makes Five Operations 
‘on One Piece of Work 


HLIS te another timestving. maghioe 
“Trtstwiu'do an many ta fve operons 
on oe place of work 

ive reveving table are provided with 
viet” Bach of the five vos holds tol 
Tor certain operation; auch an reasing, 
drilling, countersinking, or tapping. The 


After performing fve different opers: 


Sons, this, machine. ast 
fects the piece of © 


small yses gn le hold the 
woh Wa rin os eo 
Wika Pope pleted on one 
vicce)fthe table Wybivelbnd the work is 
Aadvailfed to the next tool, and s0 on, until 


the complete eireuit is made. 


or 


Bamboo Clock Tells the Day, Week, Month, and Year 


‘VEN the springs and the wheels of this 

eight-day pendulum clock were carved 
from bamboo with a penknife. the 
exception of ga ten-pound leaden weight 
which operates it and two small glasses 
which serve as gongs, the entire mechan- 
fam is constructed of cane such as is found 
in the ordinary bamboo fishing-pole. Its 
inventor and maker, Constance Renzi, a 
sisty-year-old clockmaker of Rome, spent 
the last two years whittling out the coo 
plicated works to show what Italian work- 
‘manship could accomplish with the crudest 
materials. He declares he could make 2 


second clock 
‘The clock tells the hour, minute, an 


by a whistle ffom a bamboo tube, and one 
minute after the noon hour the cannon at 
the top of the clock is discharged. 

‘An exceedingly clever method in used to 
prevent the eseapement from wearing out 
‘The escapement jaws engage spokes on 
large wheel, and these spokes. revolve 
loosely on bamboo pins, constantly” py 
senting a new surface to the wear. As 
bamboo is covered by an extremely hard 
siliceous coating, the clock will ran for 
years, and comparison with ordinary 
locks shows that it keeps excellent time. 
Mr. Rensi has already refused an offer of 
tight thousand dollars for his clock, wich 
‘he hopes to sell to a museum. 


Pockets for Woman—in Her Hat! 


UD-FASHIONED lawyers used to 
‘carry their writs and pleadings in the 
erown of a battered hat, also a plug of 


ng Island, with amethyst- 
‘hats that had folds specially 
to carry a cigarette-case, vanity 
. and powder-puff—and the photo- 
sph ‘shows them about to be demon- 
strated, 

In one hat the necessaries are merely 
slipped in and out of the folds, while in the 
other there isa flap with a snap-fastener. 


Combination Chair and Umbrella 
Makes Artists More Comfortable 


‘OMPRISING everything an artist re- 

quires for an afternoon's sketching, 
‘with the exception of the proper light and 
Inspiration, the entire outfit weighs only. 
six pounds. Folded, this eamp-chalr ean, 


ds Lape 


fh he may Watch the country 
fm and guard against the irate 
farmer who has sworn vengeance on the 
trespasser, a graduated rule for laying off 
his drawings, an eraser, which slso serves 
‘as.a plumb-bob, a bottle holding water for 
water-colors, and a waterproof bay to con- 
tain all these secessories while on the 
march 
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ROASTING-PAN, a 
galvanized iron cover 
with a spout soldered in 
the center, a metal box, 
and an oilstove—all artic 
cles which can be bought 
‘at any hardware store or 
‘nslly constructed at home 
comprise a complete 
outfit for sterilizing dairy 
utensils by steam, 

‘This simple method of 
sterilization has been 
‘worked out by the United 
States. "Department of 
Agriculture, which de- 
fcribes the manner of 
‘operation as follows: 

‘The cans should be 
thoroughly cleaned and 


Homemade me 


ized the same way, using 
‘the galvanized box. 

"This outfit ean be pro- 
vyded at a cost of from ten 
to fifteen dollars, includ 
ing the Kerosene stove. 
‘The equipment of the 
usual small dairy can be 
thoroughly sterilized in 
forty minutes, and in ad- 
dition to a more sanitary 
product, the use of steril- 
feed utensils will "keep 
mail fresh for a longer 

Dishes or implements 
that are clean are not 
necessarily free from bac- 
teria. Even milk that has 
boon produced under the 


Finsed with washing pow- 
der, hot water, and a 
scrubbing - brush before 
they are ready for steril- 
ining. When they no longer feel olly- or 
sreany, arrange the apparatus as the illus- 
tration indicates, and test the beat of the 
steam escaping through the spout with a 
thermometer. “When this registers at least 
205" F., put the ean over the spout, and 
eave it'there for five minutes. Use gloves 


A milkcan 


‘over this spout 
{ive Sean temas abeciScly 
‘Sterile In five minutes 


to remove the ean, as it will be too hot to 
touch, let it drain five seconds, and then set 
it on the floor, mouth up. Within two or 
‘three minutes it will be perfectly dry, owing 
to the intenge heat to which i has been 

‘subjected, and all bacteria will have been 
killed. ‘The smaller implements are steril~ 


‘A stlvanine box supliog the 
Serilisine ch 
‘Separator parte 


celmesterutiny and with 
perfect cleanlineas contains 
2 few bacteria, Every 
time that milk’ or. milk 
containers are han certain ntumber 
‘of bacterin are added and it is only by ater- 
lization at 212 degrees that these bacterin 
and germs ean be killed. 

Realizing that the usual equipment was 
too bulky and complicated, the Department, 
of Agricultire perfected this simple sterilizer, 


words written by this 
iuced automatic: 
ly on sanitized paper 


Write a Personal Message 
by Telephone 
WRITING with » lead-pon 


fothing 


gn photographic 
tioning. 


nsitive paper and developed auto- 
‘matically in the receiving device. ‘The ap- 
‘paratus may be used over any telephone or 
telegraph line already existing. 


Most “French” briar pipes actually come 
from Corsica. The Sicilian briar-root is 
‘considered the best. 


Spectroscope Detects Minute ‘Bloodstains 


Byte newest spectroscopic methods of 
‘analysis, one five hundred thousandth 
part of a drop of blood on a criminal's cloth- 
Ing is enough to conviet him of murder. 
‘With the new system perfected by 
Professor Florence, of Lyons, France, the 
smaller the amount of blood, the more cer- 
tain and eaay is its recognition. This is of 
immense advantage to criminologists, since 


cof the spectrum of 
corpuscles themsel 
fon the object examined, so that if 
need be, the jury 
need not credit the 
testimony of the ex- 


beam of ight is ai- 
rected through the 


horizontal tube at 
the left on to the 
knife-blade beneath. 

‘When the scientist 
discovers a blood- 
stain, it is readily 
photographed by 
swinging the camera 
at the left into posi- 
tion over the micro- 


‘Tho camera is so constructed that the 
degree of enlargement of the blood cor- 
useles may be varied at will without 
changing the focus of the microscope 
Sometimes, however, the form of the cor- 
hhas been destroyed, and in. these 
picope is wed to afford pos 
‘method bloodstains scarcely 
m8 on colored fabrica can be recog 
|._In one test, a single bloody thread, 
0.04 of an inch long, was placed under 
‘microscope and treated with Virchows 
‘mixed with a little honey to remove 
Faye and brighten the color ofthe blood- 
stain. Instantly the spectrum of hematin, 
‘characteristic of blood, appeared under th 
microscope—a complete proof of a crime, 
although only one five hundred thousandth, 
part of a drop of blood was present. 


The as 
Frefentor Florence 


tere ahowe a a 
oF vlood” greatly 
magnified 
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Indian Folk-Songs Are Preserved 
by the Government 


‘ONGS for burial, for 


birth, inf Important 
‘oceasion ‘that, a are the kind 
of mn Indian, 

ir beginnings 
when\he fot the Ameri- 
can, edhefpeye 


past, afd'so the United States Govern- 
ment ia now having phonograph records 
made of the old Indian songs, ‘That is 
what the splendid-looking Indian in. the 
picture is doing—eanning his tribal songs. 


Dark Stranger Appears in Space 


N astounding discovery by a Dutch 

‘clentist of a heavenly body twenty 
million times larger than the sun has 
Introduced» new factor into astronomical 
circles. 

Tt is thought that the body is a huge 
cloud of dust that will eventually become 
‘a star, Measurements made of the dark 
‘miss show it. to be 140,000,000,000,000 
miles long and twice that far away from 
the earth. 


Odd Items of Interest 
from Around the 


East Africa 


No Contest to Occupy This 
White House 
EYERY year the biggest turkey is 
shipped to the White House for the 
President's Christmas dinner by the town 
or county that has raised the heaviest and 


fest ied, and this rate, In the 
form of ich the bird 
nd hn fo which » 

ian TB become the 

Ls cee, Tt marks him a the 

imen ® the land; but in spite of 


he distinction conferred, no turkey has as 
iyet appeared eager for the nomination, 


Moving Roadway for Japan 


TROZAKA Hill in Yokohama, Japan, 

separates the exclurive foreign colony 
from the shopping district and presents a 
serious obstacle to motor-cars and rickaha 
men, 

‘The city authorition have been asked 
for permission to construct a moving road- 
way leading over the hill. A Japanese 
engineer thought of the idea, and purposes 
to operate the road by electricity, charging 
toll ofall vehicles that use it, 


Delivering Beer with a 
FORTUNATELY, this ol 
delivering it In the Brith fl 


pelled the brews 
‘motor-lorries 


is not delivering gasoline 


Hose 


carryi 
‘with o-fuel bol 
As the river 
in tunnels built 
if the ship groulfds 
propellers is: unt 
Sard and aft of each 


‘The largest 
revel 


‘of the Natchez excellent, 
‘water as low as seven feet, 


Lowboat in the world 
ving in tunnels to prevent fouling 


Shallow Draft Towboat for the Mississippi 


“THE Natches ie the most powerful river towboat ever con- 
structed in this country or abroad. She will tow six steel 
barges, each 230 feet long by 45 feet 
ng capacity of 2000 tons, 


with a maximum 
fof stl and equipped 


in crews are set 
at they cannot foul 

‘The flow of water to the 
andWour rudders, one placed both for- 
propeller, make the maneuvering qualities 
nd ube ean run full steam ahead in 


She f bul 


f Popular Science Monthly 
, From Ore to Capsule— 


i Striking picture of the 
little known process of 


principally in. Paradox Valley, New Mexico.’ The ore 

E’placed in sacks and carried in teams over the rough 

‘country to the railroad. Tt requires about six hundred 
‘tons of carnotite ore to produce one gram of radium 


At the refinery the frst operation. 


plete and the 
radium ready for use 


‘During the refining process other valuable products: 
‘Vanadium, are extracted from 
treatment. Vanadium is an 
jent in steel manufacture 


raw sulphate of barium” 


Film-Projector and Screen in. thy ame Cabinet tnt in the regular echool activities oftheir 
1g the picture. A unique The desk, or chair, has a special support 


PICTURED here sa motion-pgt , 
{jector that includes within ofp e Prisms makes it possible 
the necessary film-storage spaced an; Afr the fictureffo be projected outside the 


‘Perhaps the most interesting feature 
about this cabinet is the method by which 
the film is stored so that by connecting the 
two ends correctly the film may be run con- 
tinuously as long as desired. A special 
safety device stops the motor driving the 
machine when the film breaks. 

The projector consists of the usual in- 
candescent lamp, intermittent movement 
revolving shutter and projecting lens. A 
steel fireproof cabinet is furnished for the 
safe storage of the film 


Rolling Desk for the Use of 
Crippled Children 


“THERE are so mang crippled children in 
our clamroorgs—i ‘York city 
alone ev taken to 
school Mail Yh aufbomte —that 
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Frosa the fit 


presses 
the liquid containing 
radium is placed. in 
‘crucibles over burners 
find. carefully evapo: 
Fated. Tn the room 


bove the chem 

wve more than 

1000 "worth of 
radian 


The History of Radium 


refining six hundred tons 
of ore to a gram of radium 


“The four tiny crucibles contain the radium extracted 


from the original six hundred tons of ore. 
‘uired the labor of five hundred men for six months 


Teas re- 


‘The fluid from the chemical vats is run into filter 
and compressed between sheet 
Tiguid runs out i 


‘of chamelsakin, As the 
percentage of radian 


ested fo 


‘The finibed 
worth $120,0 


imately 1780 years 


Purdue Has World’s Largest 
Bass Drum 


IT is geven feet high and four feet from 
heat to dr wheeled 

ibe parade. 

oul on top is nine feet 

co e is deep and 
father Pubdued, Bue it-has a. wonerfl 


volume and resonant power that make 
this drum able to balance the most stren- 
fous efforts of a 125-piece brass band. 

‘The world’s largest drum was not con- 
structed without difficulty. It took several 


‘months to find two bull hides large enough 
{for the heads, which are one hundred inches 

Such heads put a great strain 
ell, which required special re- 
enforcing and a novel type of screw-rod 
‘manipulators for varying the tension of the 
heads. After the instrument was com- 
pleted, it was found that the doors of the 
ordinary bageage-car are not large enough 
to admit it, and a special car will be neces- 
sary when the band goes on tour. 


Pontoons to Replace Ferries 


PONTOON bridges across Lake Wash- 

ington haye been proposed to relieve 
congestion on theferries of Seattle. Fifteen 
‘wooden vessels constructed for the United 
‘States Shipping Board would be used as 
floats, and upon them an eightoen-foot 
roadway and two four-foot sidewalks would 
be constructed. Draxbridges would be 
provided to permit navigation. 


‘As a special service to readers, the 
Editor will be glad to ‘supply the 
pames and the addresses of manu= 
Facturers of devices mentioned in 

‘Science Monthly 


Renews Blotting Surface after 
Each Operation 


BLOTTING-STAMP has been in- 
L xented in Germany that. constantly 


pawl that trips a ratchet goar, winding up 
the idler. 


ances 
Site, 


us 
re 
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Shoes for Equine 
Bog-Trotters 


ROUNDED woode 
JA plank about oni 
thick, fitted with stap 
ngs that fasten i 
to & horse's hoof 


puts his foot in 
the enter of the plank 


fand when the elamps al 
fastened as indieated in 
the illustration, b 

walk wh 

Without sinking into the 


soft sol 


Dow a coral fs 
from the top 
from the bottom up? 
‘An American professor 
is: leadin 


sottle the question. i er 
one thn amelien De Curtain of Water Safeguards Books 


grew naturally from the bot-  JPXTERNAL sprinkler nystems have been installed along 
tom, but recent scientists con- the eaves of the Chicago Public Library to protect the 


Disk Improves 
Phonograph Tone 
ears pure 
‘musica quality, and 


all scratehing and serap- 
phonograph attach 
and ball into which th 
needle ‘with only 
an inch of the tip protrud 
Ing. The ball rests on the 
surface of the record, 
The diak I arranged p 
|) allel with the record, 
| In this way the ineiden- 
|) tal vibrations imparted to 
| the needle by dust In the 
rove or «worn path, 
are dissipated before they 
reach the reproducer, whil 
the vibrations are passed 


ndampened. The music 
produced is not loud, but 
‘sweet and clear. 


Fewer people are dying this 


hhence the priceless volumes in the building from the danger of fire. In year, according to the Metro- 
in a sub- case a blaze starts in any of the structures near by, a wall of _politan Life Insurance Com- 
marine _water falls from the root of the library, extinguishing flying pany, the death rate being 23, 
sparks and protecting the building against heat and smoke. per cent below that for 1920, 
Hand Fire-Extinguisher Uses No Liquid Building-Blocks Made on Continuous Mol 


JOWDERED carbonate of soda 
‘blown over a fire by thi 
‘The chemicald are 


reduced cont. The molding pary 


fs opened, the wn three the powderSt soda, and the 
‘a fire without the danger of short circuiting 
Clectric wiring, Which is the drawback of the liquid soda apparatus 
In the test illustrated, a wooden structure, smeared with benzine 
‘and tar and burning furiously, was extinguished in ten seconds 


INVENTED by George C. Debay, of Springdale, Pennsylvania, 
this machine forms blocks accurately sui rapidly at greatly 


‘onan endless 
» side of the 
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No. 2 in a series showing How to Use and Care for Tools 


Get a ta from Your Bit 


‘When the cutting edge 

becomes dulled, it ‘can 

bbe restored by drawing a 

fle across. both cutters. 

Do not attempe to le 

the outude edge of the 
it head 


Bicycle Steers from the Rear 
N. English inventor, Mr. Fenner, 
Avalon thy, Bo reveped ployees 


attached to the crown at the head of the 


shows very clearly how 
the serew, the spur, and 
the cutter work together 


rar-—which ts the sharp point 
that scores the ‘wood and’ ox 
Tines the hole—needs sharpen. 
ing. To do this, hold the bit 
fas illustrated above and draw 
the file bockward, Sling lightly 
‘and on the inside only, 


Plowing with a Street-Car 


ECENTLY, when the Sioux Falls 
traction ystem had found it neces- 


Why Do We Do It? 
ir eae a 
door tightly closed! 
Se es 
nAUST gu 
ml coma ae 
“hhe fatal “fire damp” so dreaded 
bi, Wen arts cei 
Bet hen 
ee toe 
duced to constitute a Serious fre 
ieee a 
airs 


meget a ee 


UST gases from an auto- 


tion of the furrow. ‘The improvised work- 
car plow accomplished more in three hours 
than could have been done in a day's time 
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Try These Speed Indicators 
Your Mental Gears 


A Course in Quick Thinking, co! 


How Much Was Offered? 


REAL-ESTATE dealer 
‘wan endeavoring to sell 
fan old condemned building to 
1 houne-wrecker, of course, for 
the best price that he could 
pet. ‘The wrecker didn’t think 
mich of the condemned struc- 
ture, but was willing to do 
‘business on a basis of $1500 leew 
than the owner's asking price. 
‘After going over his figures 
‘several times more, the owner 
finally came down 25 per cent 
in his demand, but tere stil 
remained a difference of $1260 
between the owner's and the 
‘wrecker’'s figures, and the desl 
wan declared off. 
‘What was thewrecker's offer? 


Lighting the Boulevard 


FER the trusteos of a small township 

‘had voted an appropriation to pro- 
vide for a fixed number of electricight 
poles to skirt the main highway through 
their bailiwick, the Ways and Means Com- 
mittee made a report to the effect that if 
the poles were set 440 yards apart, as had 
been suggested, they would need three 
more poles, whereas if they were erected 
three quarters of a mile apart, there would 
be three poles left over. 

‘There were the usual divergences of 
opinion that are so familiar to all small- 
town meetings, and after listening to the 
individual view of each trustee, the chair- 


A Practical Referee Settles the Question 


rman decided to settle the matter himself. 
“Go ahead and use the poles provided 
fen he ordered; “have them sgl, 


distant apart and see that you 
them.” 

If the chairman's orders were 
and the extreme poles stood on 


boundary lines, what was the 
between poles? 


IGHT wrangling heirs, who were 
‘equally interested in a certain piece of 


ecto o that Chae checd be no mere 


wrangling. 
After giving the matter due considera- 
os, fs Scemnaediin manner the stray 


Dieked up his shears, and cutting 


print into eight rections, gave one to each, 

“There, you each have a piece cf the 
same shape and size, Divide your property 
kewise.’ 

‘The miter-shaped diagram in the illus- 
‘tration is of the property in question. Who 
cean duplicate the attorney's feat and mark 
off the figure into eight sections cf similar 
‘shape and size? 


When Were the Cars Nearest Together? 


"TWO trends who had been automobiting through the 
same section of the country, without being aware of 
‘each other's whereabouts, subsequently found it interest 
ing to figure out how close they had come to meeting. 

Tt appears that A eame from the north on a highway 
that crossed at right angles another road, running due 
‘east and wost, on which B at the same time was moving 
eastward, Thus their data resolved into a problem that 
may be presented as follows: 

‘A and B started from north and west simultaneously, 
‘A going from north to south at the rate of 32 miles an 
hour; B going west to east at the rate of 24 miles an hour. 
From A's northern starting-point to the crossroads is 60 
miles; from B's western starting-point it is 70 miles, 

1 they started thelf journeys at 12 oeock, noon, and 
traveled steadily for tliree hours at their respective speeds, 
fat what time were the two cars closest together? 
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He Gave the World an Improved Battery 


Newly invented process reduces weeks to 
seconds in forming battery plates 


FUNDAMENTAL improvement in 


A 


G, Salom, of Philadelphia, for thi 
years a prominent figure in the mi 
ture of storage batteries 

‘The new battery is not only cheaper 
in cost, Dut it will increase 
the voltage 5 per cent over 
that possible with “pasted” 
battery plates, and will enlarge 
the eapacity more than 26 per 
ceent, It is said to be the first 
basic improvement to be made 
for more than forty years— 
since 1881. 

Salom forma negative plates 
by applying the spongy lead 
direetly to the grid by hydrau- 
lie pressure. "It is one opera- 
tion, finished in a few seconds. 
Other processes laboriously 
build up a spongy lead plate by 
pasting litharge on the grid by 
hhand, later converting this 
‘oxide to spongy lead by slow, 
aborious electrolytic processes 


tatty manutactre that reduces 
time reauized to form 4 lead pl 
frocks to seconds bas been made ee : 


on a fully charged negative 
ttoragebattery plate, and, famaliar a Mr 
‘Salom was with storage batteries, it seemed 


is washed in water and then 
dried to the exact degree, which 
arrests a superficial oxidation 
of the lead at just the proper 
stage, it might be compressed 
‘on to the grid without destroy- 
ing its spongy nature. If the 
mast is too dry, or too moist 
is preased into 1 solid sheet, 
useless for — storage-battery 
work. The lead peroxide is 


that take weeks. ‘The oxides 
must be pasted, dried, formed, 
cured, and developed. Under 
the Salom method, the material is simply 
applied at a pressure of fifteen hundred 
jpounda to the aquare inch, and the battery. 
In ready for use, Manufacture becomes a 
direct proceas instead of an indirect one, 
‘The improvement in operation is due to 
the fact that the enormous pressure exerted 
{in squeezing the active material into the 
‘rid establishes a mass conductivity not 
omible to obtain by hand work. 

‘The improved storage battery is the out 


‘Arrow of elect 
the 


ie call in 


to him wasteful to convert this spongy lead 
Into litharge, send it to the battery manu- 
facturer, only to have him paste It on the 
grid and reconvert it into spongy lead 
‘again. His training as an electro-chemical 
engineer made him able to produce the 
active constituents of storage batteries, 
namely spongy lead and lead peroxide, in 
bulk. The difficulty was to hit on a 
process of applying them to the grid. 
Fle found that if a mass of spongy lead 


SI 


‘moistened and pressed on the 
Positive plate in a similar way, 
a special binder being used: 

Aw a result the plates hold 
‘more active material, and the voltage and 
life of the battery are increased. To dem- 
onstrate the superiority of hia invention, 
Mr. Salom constructed @ miniature plant, 
which he set-up in the factories of 
the leading manufacturers of automobiles 
throughout the country, He made his 
battery plates before their eyes, put them 
fn a standard container, and allowed the 
‘automobile engineers to run comparative 
tasta with the best “paste plate” batterie, 


for Automobile 


HIS compact vacuum cagner has been 

rade unaruall Ay eS with, 
along electric e be earried 
into 6 ‘ ar. A 
Timoulye 0 Vr: and the 
amount pitts through the win- 
dows in vel is surprising. 


Tn spi 
leaner will do the indoor- housecleaning as 
‘well as (he larger machine. It operates on 
‘Sther alternating or direct current. 


WHEN 2 Bitth Avenue jeweler adopts 

wutomobile-body building ax an avo 
cation, the result is likely to show the effect 
of his’ professional love of fine finish and 
beauty’of line. As the illustration shows, 
the jeweler has left the beaten paths of; 
motor-car design. 


Fe took a masts I i 
1915, with a mach es 

fan engine of seventy-fi 

seipned off the eldtacone body and 


built on the rugged frame a car that is 
ultra modern in every respect. | For 
instance, the mudguards are double, in 
order to hide the supporting bolta, and 


A Jeweler’s Idea of Car-Building 


‘are beavily outlined in brass to prevent 
rattles and squeaks. A brass strip, #0 
Attached that no screws or'nails show, runs 
along the entire upper edge of the body 
behind the cowl. A dashboard of alumi- 
vangfras installed containing speedometer, 
ifister. cizar-lighter, pressure-gage, am- 
lteter, metometer, cock, ol 


. lighting buttons and switch. 
‘The cutout was ingeniously placed on the 
steering column, while the air-pump, 
choker, and other instruments were placed 
fon the side of the car within easy reach of 
the driver's right hand. A special spotlight, 
with a long handle was another novelty. 
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New Steam-Car Has Engines on Rear Wheels 


HE thousand-dollar steam-car is now in 

process of production. It is an attrac- 
tive, five-passenger machine of conserva- 
tive’ design. ‘The boiler is placed under 
the hood, with the engine located in the 
rear axle, whore it takes the place of the 
tusual differential mechanism, Three cyl- 
Inders drive each rear wheel direct without 
intermediate gears. Bach three cylinders 
are disposed at 120 degrees and their pise 
tons are connected with a common erank- 
throw, which is merely an extension of the y 
faxleshaft that runs to the wheel. Inas- tion, In years gone by, steam-cars, like ‘The modern idea is to dperate the boiler 
much an each wheel has its own engine, no locomotives and stationary power plants, intermittently, For example, when the 
differential mechaniam is required. In operated on a constant boiler pressure ches six hundred pounds, fuel, 
fact, there are no gears at all in the rear and the feeding of (uel, air, aud water was alr, and water pumps stop working, and 
axle. varied to keep constant pressure. In order the fire-under the boller goes out, When 

‘Exhaust steam ix delivered to the radi- to make this work automatic, the machine the pressure drops to, say, five hundred 
‘ator, which acts as a condenser. ‘Trans was loaded with complicated devices that and fifty pounds, perhaps a minute later 
mission of steam to and from the rear had much todo with the decadence of the all three pumps ‘start a 


axle is through two pipes, the top one steam principle in past years. lights ‘the fire and the be 
connecting boiler and engine and ‘until the pressure rises again to six 
the bottom one the engine and a No soChens hundred. pounds. 

radiator. ‘The lower pipe also acts Ttis easy tosee that the operation of 


torque tube, relieving the car- a {hin system is simplicity iteelf, Fuel, 


springs of driving and torque strains. ‘water, and air pumps are driven by & 
‘The forward end of this pipe ter- : gle electric motor. When the pre 
rminates in a ball joint, sure drops to five hundred and fitty 
‘The exhaust steam from the engine oF pounds, the circuit is closed; and 
is condensed in the radiator and flows — : when it reaches six hundred pounds it 
toa small water-tank, from whence a in automatically opened, 
pump forces it into the boiler. The Current for the electric motor that 
holler ina water-tube operating at. keeps everything going is supplied 
‘ix hundred pounds presture and the from the regular lighting circuit 
fuel used is kerosene. ‘The generator that’ supplien the 
‘This new ateam-car, in common rs storage battery is located under the 
with all recent designs, employs the floor boards and ia driven by a long 


principle of intermittent boiler opera shaft from the reat axle, 


Fan-Belt Drives Tire-Pump Odd Safety Signal on Fender 


N automobile safety signal that 
‘operates on the principle of visible 
indieations by means of ‘illuminated 
eross-arms han been tested and up- 
proved by boards of safety of at lenst 
‘one large city. 

‘The signal takes the shape of a 
‘Maltese cross with a light-bulb in each 
farm and in the center. In the daytim 


JOMETHING new in automobile acemorion x 
rotary power-driven tire-pump that occupies 
room in the toolbox than the ordinary hand pump. 

‘The pump consists of a wheel that is rotated against 
the fan-belt and which is the cylinder of the pump. The 
rotation of the cylinder actuates an eccentric that oper- 
‘ates through a hole in the eylinder and delivers the power 
to the piston of large diameter and short stroke. This 
takes in the air through a shaft containing a port, which 


opens gpd cjg for use ndmigsion The air is 

comp phrougl) a mohalbsgyered tube 

attach to Neti fides means 

for attfchment fh thing th fot that is bolted 

behind the fanfelt. ‘The spring from the bracket to the 
mp 


not illuminated, but when a signal is to 
be displayed the black is changed to 
the coler of cld-gold, which can beread 
‘one hundred feet away, even in bright 

sunlight. At hight, when the 


handle of the Jump maintains 
contrast is greater, the same 


the necessary fiction to insure 
rotation of the eylinder by the 
power from the. fan-belt. 

‘The entire device weighs less 
than four pounds. 


Stound. There’ 
fine combjnstiong 
Indicate Qe in 
tone ot y 
sfown by a single movement. 
Placed on fhe left fpnder, the signal is visible to the 
cars abeadland to those behind. 
‘A special code that in its various combinations 
informs other drivers of the next movement of the car, 
hhas been devised 


) soften 


the Brakes 


TT HE reat in the asin of 
Ford and Chevrolet cars 
will often work out through the 
taxle housing on to the brakes. 
If this should happen through 
wear of the axle parts, the 
trouble may be eliminated by 
a new device made especially 


Beer Axle Grease 
of 


Waex the Underwriters’ Laboratories receive an 
automobile bumper for testing, it is mounted on 
‘stripped chassis frame boltedto a concrete for. 
‘A short length of 24-inch pipe filled with concrete and 
for the two makes of ears men- weighing about six bundred and Sfty pounds is sus- 
tioned. ‘The device consists of Pented by a 62-foot cable immediately in front of 
a single steel spiral spring that the puenp cinder The bumper, pulled back twenty-four feet, and released. 
fits closely to the axle-abaft. ‘The impact of the weight equals that af an automobile 
Te revolves with the live axleshaft and works the escaping weighing two tons traveling four miles an hour, and the shape cf 
The pipe stimulates collision with a telegraph-pole. The elec- 
"To install them it is neceseary only to sip the springs over the tiveness of a bumper depends on the security of ite fastening. 
axleahatt and replace the bearings and. wheels. ‘The tats seldom break the bumper Itself. 


Whether the tempera 
ture be . 


Te is h cocibis 
thertmometer and. hy 
meter 


'S a Special Service to Readers the Editor 

will be glad to furnish the names of 
firms manufacturing the interesting devices 
and accessories for motor-cars illustrated on 
these pages. 


fon of 
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When You Want Expert Advice About Your Car 


Th ihets i pases of ideas about automo- ered, and we invite you to write to the Auto- 
biles and motor-trucks Popular Science mobile Editor and let him advise you. 
Monthly endeavors to help its readers solve If you wish to know more about the devices 
problems of maintenance and repair, But pictured here, or if you want to ask questios 
there must be special cases that are not cov- write. See a few typical answers on page 81 


‘The petty thigt is 
frastrgted ey 


By virtue of its hinged, split tame 


eetrcton, he pe 
e hie 
cevard or fl 


son 
Becrne 
it 


‘The most interesting development in 
rhe 


the automobile wor! 


fubject in’ Popular Science’ Monthly 
ext month. 


‘The new English anti-glare 
attachment es shove ‘n © raed bv Steering column eadights, of 


4 ¥ phe, i VEag 7 i i pie he 
es one m 


locked together by mest 
Of the stee! band shown 
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-Why I Believe You Should Buy a New Car 


It looks better, giv, i d has mo more 
labor-saving dogs 


'F L were to buy another ear 
‘now, Ishould buy a new one, 
just’as T bought a new one 


you back about $120. Now 
add that to the original cost 


the last time, and the time 
before. I get far more satisfac- 
tion out of a new car than I 
could possibly get out of the 
‘amount of money I ml 
by buying an older one. 
But my real reason for pur- 
ing new car would be a 
utilitarian one, ‘I use my ear in 
my business quite as much as I 
drive it for pleasure. Hence, 
cannot be annoyed with. the 
petty troubles that invariably 
complicate life for the average 
used-car driver. From a busi- 
ness point of view these annoy~ 
ances represent time lost; and 
when I drive for recreation, 
delays to fix one thing and adjust 
another are a nulsanee, and often an 
expense as well. 

‘But my new ear runs like the proverbial 
top from the time I step on the starter 
until I shut her off in the garage. I'm not 
worried with ignition wiring dropping off, 
‘with a gripping or slipping clutch, with 
faulty brakes or a grind in the rear end— 
all the results of some one else's careless or 
ignorant driving. I don't have to be eter~ 
nally tightening nuts and bolts, or, ax 
more generally ix the ease, chipping them 
off with a cold chisel und a hammer because 
the former owner never touched them and 
they have rusted solid. Of course some 
few minor adjustments are likely to be 
necessary after the first few hundred 
miles of driving. That's to be expected. 
But they are adjustments that are easily 
‘made by any one. And if the owner eannot 
make them or does not care to, he has 
always the manufacturer's service station 
to fall back on. 

‘For remember, the new car is guaranteed 
by the maker for ninety days under a guar- 
antee that the dealer causes to include any- 
thing that may prevent that ear from giving 
perfect service. This takes in all thove 
minor but necessary adjustments. |The 
dealer is not only willing to give the service, 
hhut is anxious to do #0, for his best adver- 


N 


Car been exhaustively argued in print. Last 
month Popular Science Monthly published a 
motor expert's plea for the Used Car. On this 
page the other side of the argument is now 
presented. Water bth te buy used 
cars. The spr 

soon be here with Ur galas of ew cas, 
These articles will help you form an intelli- 
gent opinion as to which type of car to buy. 


of your used car. 

But with my new ear I have 
no tire trouble for thousands of 
miles, Punctures don’t annoy 
me because the tires are £0 new 
that ordinary tacks and nails 
don't penetrate them. | Blow- 
outs are unknown. I roll along. 
for 8000, 10,000 miles—I got 
better than 11,000 out of the 


|EVER before to our knowledge have the 
respective merits of the New and Used 


utomobile shows will 


‘Another important reason why 
Ishall buy a new car is because it 
is modern, Improvements are 
‘constantly being made in auto- 


|] ssetbes “rier cnt so ns 
{or Uke mere pleasure of make 
fing them, They are necessary 
improvements. ‘They are. improvements 
that have to do with economy, flexibility, 
‘smooth-running and safety. 

‘On the score of economy alone 
modern car is miles ahead of a car that is 
even so little ns a year old, Oi 
etting worse every day. ‘Te’ 
‘ld eat can do to run on it at all,” But my 
new ear is designed from the ground up 
to use just exactly the grade of fuel 1 get 
everywhere all over the countryside. Tt is 


burning fuel in order to 
‘burn economically —that is with the ut- 
‘mont efficiency. 

‘Then, too, unless the fuel is completely 
burned, it condenses and gets down past 
the piston-rings into the erankease, where 
it dilutes the oll. The result is that this oll, 
is used up far more rapidly than it should 
be, which means a big oil-bill. An even 
‘wore reat ia that the bearings and: 
are improperly lubricated. This in turn 
means sloppy pistons, worn rings, and per- 
haps scored cylinders, 


tising is word-of-mouth advertising —satis- 
Sed-customer advertising. 

‘Thus, I place Freedom from Trouble 
high on the list of reasons why I will buy a 
new car next time. Freedom from trouble 
also means safety. T do not know, and 
have no means of knowing, in buying « 
‘used car, what parts may have been 
strained to the point where they are likely 
folet go and pat my life and the 

ives of my passengers in danger. pisten-rine» 

‘And tires. Tires are among 1 ies" 
the most deceptive things about 
‘ear, particularly to the average 
person, who knows little or noth- 
ing about them. Often enough | 
they fool the ‘expert. They look all 
right, good for thousands of ‘miles— | 
generally, because the person who is selling 
the car has “dolled” them up to look thai 
‘way. But it is the inside of the tire th 
tells the story, and you can’t seo the 
Even if you could, you would have to take 
the ear or leave it~with the tires it had on 
it 

So you'd buy new tires—not right away 
perhaps, but before you had driven it ver 
far. Even if it isa very small ar, four 
tires, not counting the spare, willl cost 
in the neighborhood of $80. If you Nev care have no scored pistons and warn 
buy good cord tires, which, by the way, Plston-tines,, Becnus, 0 thin, 
are a real investment, then they will set igreatr reserve power 


‘occurring. Also, an important point to bear 
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in mind is that the heavy oil quiets an 
otherwise worn and noisy motor. 

‘Then there is the ease of control. As I 
said before, I drive my ear in my business 
tand also for pleasure. As a business car 
it must not be unduly fatiguing to drive. 
‘And pleasure driving must be pleasure, 
not work. Old cars steer hard, due to 
faulty construction, to wear in the st 
parts, or to Ince of il 


about a proper Hrop 


and leverage arp thereforepit steerf easily 
and requires Bttle lubrifation. J What 
lubrication it needs is takfn care of by a 


little figger of a grease-cup'to which 1 fit 
big grease-gun, and force the lubricant 
‘where it ought to go—force out the old, 
tired grease, and force in the new.  Inci- 
dentally, every other part of my new ear is 
lubricated in the same way. 
A two-hour, mussy, dirty 
job on an old-style ear be- 
‘comes a nice, elean, fifteen- 
minute job on my new one. 
‘And everything is lubri- 
‘eated properly. 
Clutch-springs are heavy 
{in old cars, and so are the 
‘spring that hold the brakes 
off. This means leg strain, 
Tt’ means a. tendeney to 
ride’ the eluteh, and this 
wears out the eluteh collar 
bearings in short order. On 
my new ear, on the other 
hand, I ean release the 
clutch with one finger and 
bring the ear to a stop with 
the “lightest imaginable 
touch of the service brake, 
‘The answer is summed up 
in better, more modern 
design coupled with better 
lubricating methods, They 
mean easy control. ‘They 
make it fun to drive, 
‘And now look at the 


equipment I get with 
my new car. 

"There are side cur- 
taing that open with 
the doors and really fit 
properly—not jammed 
Under the rear seat, 


‘My new top 
top, put up 
easily in a 
minute or 


st 
twoand 
peatSRS folding com- 
Gog ee pactly out 
of the way 
when Tdon't 
want it. My speedom- 


eter is geared to the 
‘gearset and so T don’t 
hhave any trouble with 
fiber gears chewing up 
through their inability 
to chew up the road 
gravel they feed on. 
Nor does my speedom- 
eter cable freeze in 
winter and break, oF 
run foul of a tire. "My 
lights are modern and effi- 
cient, My demountable 
rims fit properly. 

‘On the seore of materials 
‘that go to make up my new 
ear I know that the maker 
hhas used vanadium and mo- 
Iybdenum steel so the parts 
may be made smaller and 
lighter, easier on tires and a 
‘mises for gagoline and oll. 

For roadability and rid= 
ability my new car is far 
Dotter than a used car. And 
my new ear is a better in- 
vvestment than a used ear, 
‘as witness my own experi- 
fence. I bought a new car 
that cost me $1040, deliv- 
ered. Tt came to me brand 
new, shiny, beautiful. It 
ran ‘perfectiy. 1 drove it 
for a little over a year, cov- 
ering approximately 11,000 
miles, and sold it for $850 
cash.” In that year T never 
hhad it near a service star 
tion, never stopped on the 
road for trouble of any kind, 
‘and never spent a penny for 
repairs. 


fre 
from tire 
Soubise 


Write 


to Us About Your Motor Troubles 


If you have a motor-truck or automobile 
problem, let the Automobile Editor solve it 


Advice to New Driver 
“Winer advice fan Pou aice 
tate 


jinhasoce 
‘A.—As to driving, be twice as careful 


ie tact 
spe a Seen re 
Open and use your imagination, ‘Thus 
Satake We eee et 
epee Tanemams rete 
Ppl geen rag ood 
all, do not neglect its lubrication. 
oh See eee depart, 
ia ra aw dane ee, 
Sone, ees 
Sr ner emcee 
peo nd ies 
eben 


Horsepower Formula 
power formvia'S. Bo Pastors Be 
A.—There are so many variable fac- 


tore in an automobile engine that. no 
Simple formals ean’ bet mare then 


approximate. 


his. increase is enough to cause an 
it An building » private garage it $8 increase. is enough | 
frequently happens that the structure at. If a car is running Alty mi 
froqoontiy, happens shat the irseture host, and & Liowost ocear ia toe 


light and sufficient space around the 
mit of easy movement are 
‘of at least 3 fect 
oth at the sides and 


car to 
euential. A 
‘should be allowed 


therear Thee ofthe avenge cara uch an cy. ezplapatin in 
approx 15 feet, so that at no steering-goar is fully “irrevers- 
tensions of the Gullding should be 12 The,” and’ the ‘ottra relstance caused 
byt feet. by the fat tire rolling alcng the road, 
sccurnge bene If the car 


On the avera 
Towing will give fairly good res 


pe fol- Blowouts at High Speed 
soa naleranhceatece 
4. Mowat inant ida 
seit lao uni 
Eipedan tear sae 
pie ea oped in xcs 
re 
iether et tot whe nner 
Shin tern ik tine asta oe at 
fg Sach ea hase fe 
Geb atiey ool at tapas 


Fight front wheel, the steering-wheel 
will be wrenched to the right and the 
ar will swerve sharply in that direction 
unlest the driver is prepared for just 


swings the front wheels in that direc: 
ton. 


‘Most of the accidents blamed on 
defective steering-gears are caused by 
‘unexpected front-wheel blowouts. 


Build a Homemade Water-Pump 
By W. A. Logan 


poses. ‘Th timil 
should be al instead of leaving 
them at 2 1. This change allows the 
Alscharge valve,which 
‘was formerly the ex- 
hhaust valve of the 
motoreycle engine, to 
‘openal every up stroke 
of the piston. 

‘The inlet or suc. 
tion valve is made of 

andard pipe-fitings 
and is screwed into 
the sparl-plug hole, 
‘This valve may easily 
be made at any 
plumbingshop from 


the engine 


standard 34-in, T, 
with an old. valve: 
‘stem ground down to 
fit, ‘The stem should 
run through 


fenored'te 


PROM an old motoreys fe a Kuc.) of the T. The end of the stem is fitted 
ton water-p eth a spiral spring and cotter pin, ‘The 
prove’ of eo } {pring should be of light tension, oo that 


An old motoreyele may. 
treyele cogine may be 
‘pump ac here Waste ated 


allows the valve to open automatically ax 
the piston descends, but closing it when the 
reverse stroke begins. At the same time 


evlinder is forced out. 

Tewill be foundthat 
about 55 revolutions 
2 minute is the best 
‘speed, giving approx- 
imately one impulse 


Adjust Radius or Torque Rods 
to Prevent Skidding 


"HEN an automobile skids with the 
Teast cause and sometimes apparently. 
without eause, the radius rods or torque 
‘tubes which hold the rear axle perpendicu- 


lar to the center of the car ara the reason. 
‘A bend or incorrect adjustmarg of one of 
these rods thraws. the pent ade 
around and thp wpeelafdo kc, but 
tend to spffyn le The 


rege ends bats ed @ follow the 
‘wills afd] 6 is Poo reat. 
is is the seldom suspected 
of sffiddfe and the remedy is to 
t 


surafh measurements from the yoke- 

‘each aide of the front axle to the 
rear axle and adjust or straighten the rods 
‘as required until the measurements are 
exactly alike.—G. A. Luang 


Incorrect adjustment of the torque 
cause skidding and should 
rode il cae siding 


Device for Spreading the 
Springs of Automobiles 


‘HE main portion of the device shown'in 
the illustration is formed by a 14-in. 


‘Near 
ceut, and at a right angle 
axis, a rectangular gro: 
‘wide and half the thigicness of 
piece of steel, 34 in. Shick, 1 in. 
146 in, long, is similar 
to fit in the groove 
wrench-bar. 

"The two parts are then drilled and 
threaded for two machine-serews that hold 
them together. The free end of the set-in 


Were You a_Gipsy- 
Motorist This 
‘Summer? 


DID 700 answer the call of 
‘open this year? 
the runt e-boerda of 
“old bus” groan. beneath 
their loads of tenting, bed- 
ding, eatables, and utensil? 
‘ell us how much your trip 
cost, where and by what 
route you went, what big les- 
sons you learned that’ will 
help others make plans for 
& similar vacation next yea 
and, finally, what automobile, 
‘camping equipment 
chased 


best, $15. Letters must not 
be more than 500 words long, 
and must be received on or 
before January 10, 1922. 


of steel is drilled and threaded for a 
in. set-screw. 
‘The setscrew has a square end fitting a 


DETAL oF weDce 


‘ETAL OF sexew 


With this device the lesves of suto- 
‘mobile springs are easly oiled 
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key or wrench at one end, while the other 
ead is turned down in the lathe and pro- 
Vided with a groove into which a round- 
hheaded ‘machine-screw ts. ‘The sliding 
jaw of the wrench is cut off square and cut 
‘out to receive a small block of steel, drilled 
to receive the blind end of the set-screw. 

‘Two rivets hold the block and the 
together and the round-headed muchine- 
screw already mentioned fits into the 
kroove of the setacrew. ‘The two pieces 
hat wedge the springs apart are made of 
Sein. round drilkrod, - The points are 
‘round or filed to the shape indicated in the 
pleture and then tempered. 


Let Your Ford Help in the 
Farm Work 


Fort td Te wil tan pour fe 
your a it ram your farm 


extremely easy matter to harness the Ford 
‘engine to almost any mechanical task by 
Broviding for ita pulley as shown in the 

justration 

Remove ‘one of the jacked-up drive- 
wheels of the car and put in its place a 
pulley made of an old rear hub, « brake- 
drum and a circular wooden disk, 2 in 
thick and of the same diameter ‘as th 
brake-drum, all securely bolted togeth 
as shown in the picture.—E. A. Messen, 


Special Tool for Wing-Nuts 
and Petcocks 


“THIS toot for ume in the garage while 
adjusting and oiling, the car can be 


23 WROUGHT ROM 
aa 


i 


Ya stor 


‘This tool will be found, helpful for 
turning wing-nuts and petcocks 


‘winged nuts provided for adjusting brake- 
bands or turning off stopeocks for the gas- 
‘line line or crankease of the motor or the 
drain under the radiator or pump. ‘The 
‘turning tool is also of advantage in turning 
‘up grease-cups of the type with a winged 
‘cup for the grease, This tool is readily. 
made up ina few minutes and its use 
avoids soiled cufls, coat sleeves, and 
clothing. 
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Shop Tire-Rack for Tubes and Casings 


RACK to hold tubes in the tire repair a tire or tube and in Jocating the desired 
tire or tube when called for. 


shop is made as shown in 

tion from Jecti "i ‘The rack is suspended by means of 
connectors.) TRis/aq flanges from the ceiling and elbows and 
racks consfpuctgX of cross couplings are used to screw the 
rice, but far nfqhe conv ng ie 


consequently does not interfere overhead, 
Te will hold a large number of tires and is 
practically indestructible 


Auxiliary Wind-Shield for 
the Automobile 
NE form of suiliary wind-shild 


‘This shield consists of a pheet! 
{in a brass frame screwed jfntyy 
‘of the body adjacent tofthe 


and to the wind-shield f 
One of these shields is 
the ear and the side curtal 
‘extending the edges so as to fasten to the 
brass frames. With these a clearer vision 


This. has 
vantages 


rack offers many ad- 
othe repeirsshop tn which 
‘space limited” 


ls afforded the driver when the side cur- 
tains are in place. The transparent cellu- 
oid will not break and shatter as would 


lass, and when dulled it is renewable by 
‘These 


correspond i 
‘The; re 

ance of thaear, 

framefor tegceilfoid. ‘The freedom from 
the skal dust and dirt obj 
‘glass oF goggles. 

PTO Bo seeio, OT eRe ron 


Taste 79 
‘Boor 


an automobile is made much 
‘more pleasant by am suiliary shield 
satin scln'or anew 


Keep Your Home Shipshape 


Interesting things to do around the house / | 
to save time, temper, and money 


Fire-Extinguishers for Use in 
the Home 


OME means of puiting out fire should 
be kept in every room. The following 
formula ‘will provide, for a trifling cost, 
material for twelve oF more hand-grpnades 


‘Get 6 Ihe. compen galt 
Bottle tie jp a 

‘eu find, dyke verypeightf ans 

‘whee evet) one all be able to find them 
quilidy, bi not idltoo hot a place. 


‘Should fire break out, knock the neck of 
the bottle off and sprinkle the contents 
‘over the fire, or throw the whole bottle into 
the fire against something hard with 

iMeient force to break it, and the fire 


‘will he extinguished. —E. A! McCaxN. 


Softening Sponges without 
Injuring Them 


tes 
ing, but they, 
particles wihfeh 
ean be used” on 
‘These particles, which consist principally 
of carbonate of lime, may be removed 
without injuring the elasticity of the 


‘sponge by immersing it for two or three 
hours in water containing about five per 
ent of hydrochloric. acid. After the 
sponge has been removed from this solu- 
tion it should be thoroughly washed in 
several changes of running water to elimi- 
nate every trace of the acid. 


Simple First Aid for the 
Alarm-Clock 


HEN the old alarm-clock lies down 

‘on the job and insists upon taking a 
rest in spite of your shaking and twirling, 
the trouble is generally that the cold has 
gummed the oil at 


ut the bi 

me gf t 
i 4 

is eaiy. J Put“the)clock fn the 

stovel ete . Lett heat 


through ‘course not enough 
to melt the solder in the ease or scorch the 
face—and the gummed oil will soften and 
‘run out of the bearings, leaving just enough 
to keep everything in the old stand-by 


Putty Substitutes for Use in 
the House 


LAZIER’S putty is made from whiten 

ing and linseed oll. "A good substitute 

may be made of flour and oil mixed to the 

Proper consistency. If you have no linseed 

oil, some varnish or paint will do, In fact, 

paint is bets —_ 
‘A substi 


dry, will be found to set almost as hard 
as iron, 


Plugging Up the Nicks in 
Old Furniture 


To, fll wp the nick im that mahogany 
table, prepare a mixture of 8 parts 
beeswax, 2 parts yellow ochre, 2 parts 
whiting and 2 parts Indian red. 

For more serious cracks, a mixture of 
shellac, beeswax, and resin in various 
colors may be bought, or the handy man 
may compound the mixture by melting in 
‘atin or iron pot a cupful of common shellac, 
spoonful of powdered resin and a piece 
of beeswax the size of half a walnut. For 

Jden oak, add a teaspoonful of yellow 

: for mahogany, the same amount of 
‘venetian red; for walnut, the sameamount 
‘of brown umber. 

After. the substances have been thor- 
‘oughly melted and mixed, the liquid should 
‘be poured on a clean surface to cool until, 
it may be bandled. While itis still quite 
‘warm, roll it into a stick between the hands, 
Apply to the cracks with a hot (but only 
‘biaek hot, not red hot) chisel, 
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A Simple Radio Receiver for Everybody 


N. these times, when the Bureau of 
‘Markets is broadcasting daily reports 
fof market conditions from a chain of 

stations all over our country, the naval 

stations are sending out weather and navi- 
ation reports, some commercial companies 
firé operating radiophone stations, 

thousands of amateurs are using both the 
radiophone and the radiograph, it be- 

‘hooves a good many of us to build receiv 

ing-sets, get into the game, and receive 

‘some of this valuable and interesting/tree 

information, A few dollars carefull 

will build a radio set that 

news of the world to our hi 


ible that the marketgeports, 
in our business and Se radi 
certs that can be pied up 


night may take the place our phonograph 
and have the added atKaction that the 
‘musi, though canned, is Doing transmitted 
through space from afar. It is interesting 
to listen to the small amateur station in 
your own home town talk to another pos- 
sibly a thousand miles distant. This 
instructive hobby hax proved an excellent 
diversion to many a great engineer and 
business man all over the country. 

‘A nimple receiver, having a wave-length 
range of from 178 to 750 meters and em- 


orig coon, 

ames 
rats is connected for 
fon of wiceloe monsoges 


ploying a crystal detector, will be described 
‘in this article. A novel means of connect 
ing the erystal detector with the circuit so 
that extremely sharp tuning is possible, 
will alto be described. 

Before we can build a receiving set of any 
kind for a given wavelength range, it is 
necessary for us to know what sort of 
‘antenna we are to use, the kind and sizes of 
condensers that are available, ete. 

For the ordinary amateur the receiving 
antenna should be capable of being used 
for transmitting as well. For this reason 
‘we have chosen a T-type antenna 25 ft. 
high and about 80 ft. long as the ideal. Of 
course, the receiver will operate equally 
‘satisfactorily on a larger or smaller an- 
tenna, but if the antenna is too large, it 
Will be impossible to receive the shorter 
wave lengths, and if it is too small, the 
reverse will be true. Such an antenna ss 
the one described will have a natural wave 
length of about 150 meters and a static 
capacity of about 400 micromicrofarads, 


By Arnold Holmes 


D0 228, know, the joy of 
receiving radio messages 
and radio ‘concerts? 


wintry nights are ahead of us. 
Have Ypu thought of sitting 
jn yoy warm, comfortable 


re bringing the news 
of the world to your ears? 
thing is more fascinating. 
You can do it. Only a few 
dollars and a few simple tools 
found in eyery tool chest are 
needed. Start now. 


nae 
wrgy ge 
ay or 


‘commercial condensers and their minimum 
and maximum capacities 

Figure 1 is a schematic diagram of the 
receiver circuit. The wave length of the 
secondary circuit is determined by the 
inductance coil Ly and the adjustment of 
the condenser C,, 


the adjustment of the con: 
‘two circuits are coupled electromagnetice 
ally through coils Ly and Ly. ‘The coupling 
is variable by rotating the coil Ly within Ly. 
‘The tuning of the circuit is made sharp oF 
flat in part, by adjusting the coupling 
hhandle so that the coils are mutually per= 
pendicular or parallel to one another. 
"The erystal detector is generally con 
nected scrons the receiving condenser #0 
that all of the voltage of the received signal 
acts on the detector. Physiciats who have 
the crystal detector, tell us that It 
ery high resistance for weak signals 
Jow resistance for loud signals. Thus 
tthe condenser C, is shunted by a very high 
resistance when weak signals or no signals 
at all are impressed on it and a relatively: 
Tow resistance when strong signals are 


eaasbc/—p-— $y 


Since the receiver is only to cover the 
limited range of wave lengths between 175, 
‘and 700 meters, it is not desirable to use a 
‘condenser larger than 760 micromicro- 
farads capacity. A minimum capacity of 


(.000035 mfds.) should be obtainable in 
‘condensers of this size. With these values 
of minimum snd maximum capacity and 
the coils suggested, the desired wave-length 
range can be obtained, It is then obvious 
that greater wavelength ranges can be 
obtained by using condensers with higher 
‘maximum or lower minimum capacities, 
‘The first table on page 85 lists a number of 


TP are smear) 


wd pyres TF 
How the appara ingly mounted 


impressed on it, Shunting the condenser 
, by a resistance has the same effect as 
adding resistance in series with the induce 
tance and the condenser C,.. The lower the 
resistance, the greater the resistance thus 
added. Engineers have found that the 
sWarpest tuning results when the resistance 
fof the circuit made up of L, and C, is lows 
fest. From thin we seo that the crystal 
detector connected across the condenser 
fives fattest or broadest tuning for the 
Strong signal. If, instead of connecting 
the detector “across the condenser C, oF 
the coil Ly, it is connected across only a 
portion of the coil Ly, it will have less effect 
fon introducing resistance in the eireuit, and 
the tuning will be sharpened materially. 
In fact, with this arrangement, it is pos- 
sible to obtain as good selectivity as ean 
be had with the vacuum tube receiver. 


ling the detector to the secondary circuit. 
‘The coils can be wound on cardboard, 

rubber tubing. If the set is to be very well 

‘made, it is desirable to turn a thread on the 
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tubing having the same pitch as that of the 
wire when wound close together. In wind- 
ing coils on tubing of smooth surface 
‘material, the following kink will be found 
very useful: wind a single turn of frietion 
tape around the tube longitudinally in three 
places (Fig. 2). This will hold the wire 
firmly and prevent it from slipping during 
and after winding. After the winding has 
bbeen completed, the tape can be eut close 
to the winding with the aid of a penknife. 

‘The wire ean be fastened at each end of 
the winding by drilling three holes in the 
tube in line with the wire and winding it in 
fand out as shown in Fig. 3 

‘The dimensions of ‘the coils and the 
winding data, the capacities of the various 
condenser ‘are given below: 

For the erystal detector, any of the 
standard makes of stands may be used, 
aand galena, radiocite, zincite, chalcopyrite, 
fete., used as the crystal. A satisfactory: 
eryatal-detector stand is. shown in Pig. 4. 

‘The crystal is held in a small metal cup 
by Wood's metal (a low melting alloy). 
‘The cup may be turned in any position by 
means of the knob and held in position by 
the set screw, ‘The eat-whisker Is adjust 


is fastened to the support and presses cn 
the eat-whisker rod so that it’ wil stay 
ut in any position. The rod is also cap- 
able of swinging on the swivel, which is 
‘made so that it wil stay in any set position 


little earbon bisulphide. 

‘Usually panel mounting is the mast satis- 
factory, beeause the panel can then be 
‘mounted in any convenient place. 

‘A conveniently arranged panel is shown 
in Fig. 8. This arrangement allows the 
equipment (allowing for  5-in, diameter 
‘condenser) to be mounted on a panel 10 in. 
by 12 in. 

‘One of the possible arrangements of the 
coil mountings and details of the adjustable 
‘coupling feature are given in Fig. 5 for the 
‘convenience of the experimenter. With a 
set of this sort it will be possible to over~ 
hear spark stations, buzzer-modulated con- 
tinuous-wave stations, and radiophone 
stations within the range of wave lengths 
specified. 
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COIL DIMENSIONS, ETC. 
‘Carucity 
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How to Make a Pair of Delicate Balances 


To, comstruct with ordinary tools and 
{rom ordinary material a pair of chem 
{cal balances that wil weigh the ink on this 
shoot of paper is not at all hard ot impos: 
tible, ‘So delleatea pair ean be constructed 
‘aly from 4 ft of No, 10 iron wire ft of 
No. 16 iron wire, 4 phonograph, needies, 
some smal strips of 1/16-in- brass, nnd 3 
small blocks of wood. ‘The tools necerary 
tre plier, hammer, small center-punch, 
ie and aero. Having ro 
‘ured ‘these implements and supplies, pro 
eed an follow Rae 

From the No. 10 wire carefully bend the 
form of the frame, The following dimen 
lone are suggested: eight 6 Ing width of 
top 2in, width of bottom 2 in, ‘This frame 
should be bent by the aid of a vise and 
hammer.” The two ends of the wire should 
be butted together and soldered under one 
of the curved ends of the bracing stripe 
fcrona the bottom. 

‘When ‘the bending is completed, the 
litle 'stifeners made: from 1/16-n. brase 
5:16 In, wide, should be bent and soldered 
Into pince. "Two sniall holes should be 
bored in each of the bottom straps in order 
that the frame may be fastened to the 
baseboard. "On the front sie of the lowest 
cron trip a aradusted seale should. be 
marked." "The most matistactory way of 
‘marking ia by menna of engraving the scale 
In the brast atrip itselt. However, the 

‘may be made on paper and pasted to 
serip. 
Next in order are the balancing points, 
which take the place of the knives of the 
Urdinary chemical balances. ‘This is one 
of the most exacting detail of the entire 
‘construction. ‘These points, which are 
Phonograph needles, ae fitted inthe top of 
{helium an shown inthe deal stra 


the 


‘board pianed flat and sandpapered and 
‘upported by two stationary feet and one 
adjusting serew as shown. 

‘The balancing arm is made from another 
piece of the No. 10 iron wire. It balances 
‘on the two needle-points and carries the 


‘weighing-trays. It is 10 in. long. The 
tray-balancing points are spaced 24 in. on 
‘each side of its center. 


‘On the under side of the arm, exactly in 


the center, is noldered a steel plate, 1/16 by 
44 by 2 in. 


‘The center-punch marks 

the under side of this plate fit 

‘main balancing-points, i 

these, two eenter-puni is the my 
ion of 

tion. The ‘the punclharks 

‘coinghle wit rhe 


pain A 
the Making of these indentations follows: 

Procure a center-punch that has been 
ground to a very fine point and the point 
Polished with emery-dust. Soften the 
piece of steel. (Brass may be used, but if 


nie ‘paeap 
eee" ‘ere 
ccmaer pare PATE 
SS A 
Tor oF rere, Fonte BoM 
‘The balancing arm is shown here in 


0, the balances wil} not be an delicate.) 
Cover the side to by punched with chalk. 
Draw this chalked tide across the needle: 
points carefully, in erder not to blunt them 
‘or turn the points; then very carefully 
punch exactly on the fine lines left in the 
‘hall and in the center ‘of the strip. The 
enter-punch marks in the strip and the 
Balancing-peinta should" then’ coinck 
exactly. Now reharden the strip and 
‘solder to the center of the top crema pce, 

‘Next, inser the phon ograph needle that 
‘are to carry the trays, Thread 134 in. cf 
tach end of the beam snd serew a emall 
weight on each, These weights will make 
Rpoasble to bring the scales into perfect 
balance. “Attach a point (made from *wo 
parallel No, 16 wires) as shown in the 
Diceure, At the end of this pointer fsert 
Piece of very thin flat steel or brash. ‘The 
{ee ofthis atrip next to the scale should be 
round ton knife edge wo that exact reading 
‘the scale may be taken. 

‘The weighing-trays may be made from 

they maybe turned from the id 
‘vox more easly. ‘They are hunk 
fori wire brackets carefully bent as 
Shown: On the inside of the. topmest 
fcrve of exch bracket soldered 1 small 
piece of steel with a center-punch mark. 
The tray: brackets then Hang from the 
balancing points. If the brackets have 
‘been carefully made, the trays will hang 
exactly level. 

“These balances willbe found a0 sensitive 
that they should ‘be operated in a room 
‘where no airs stirring. If the needles are 
perfectly sharp and accurately At in the 
fenter-punch marks, and ifthe steel ine 
erin in the top of the tray brackets are 
tempered until they are very hard, you will 
find no dfficulty in weighing the amount of 
lead that rubs off ofan ordinary. lead 
pencil in writing « hall-page leer, cr the 
Emount of carbon dioxide taken out of the 
air overnight by 1 plant. 

‘A good way to cbtain aroall weights for 
your balances follows: Procure a. thin 
eet ‘of ahuminum and have it weighed ex- 
actly by a scientist or a druggist. If it 
weighs 100 grains, cut it into one hundred 
equal pieces and you will have 1-grain 
Sreights. Cut a few of these in half and a 
Tew'in quarters. Cut, donot saw ar file. 


EAUTIFUL as well as useful articles 

‘ean be made of carved clay. The clay 
‘must be aoft, like taleum, and under no 
conditions should it be gritty. A gritty 
‘day is difficult to carve. The purer the 
clay the easier itis to work. It should hay 
the least amount of foreign material in it. 
Only those pieces that are free from sand 
and pebbles are to be used; all other pieces 
‘must be rejected. But most important is, 
its color. This may range from pure white 
to yellow, brown, lavender, and red, 
together with all intermediate shades. The 
variously tinted clays are more beautiful 
than the white, and the mixture of two or 
‘more colored clays is still better. 

If the clay is so dry that itis difficult to 
mold, water should be added until it be- 
comes very soft, When soft, two or more 
colors of clay may be worked together, 
‘which, when dry, will give the effect of 


marble, When this has been accomplished 
‘0 that no air spaces remain, it is molded 
by pressing it into shape. The shape de- 


sired will, of course, depend largely upon 
the quantity of clay on hand and the de- 
sired object to be made. But it is always 
Dest to make blocks that are somewhat 
larger than the intended product. If a 
famoking-set is made, then the largest 
block, which is to hold the tobacco, can be 
hollowed out at once. This is best accom- 
plished with » tin can, The other, and 


smaller blocks, are left as they are after 
they have been formed. 
‘After the blocks have been formed, they 


be ele oes 


Here great care must be taken that the 
knife does not slip or that the corners are 
not chipped off. If octagonal jars or other 
containers are to be made, then the blocks 
are first squared, and after measuring the 
exact size of the corners to be cut off and 
drawing them with a pencil on the clay, 
they are slowly shaved down to the re- 
quired shape. 

‘The cavities in the blocks of clay can 
easily be made with a brace and bit or 
simply by turning the point of a knit 
the block: but eare must be taken that no 
[pressure is exerted. After a small hole has 
‘been made, it ean be enlarged with a pocket- 
Knife until it reaches the desired size. 
Never make the walls too thin; it is 
best to have them at least { in. thick 
on small objects, and 4 to 3¢ in. on larger 
ones. 

‘Now the most difficult and at t 
time the most interesting work re 
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Useful and Attractive Ornaments from Carved Clay 
By E. Bade 


be accomplished. ‘That is earving. Since 
the clay, when dry, is very soft, itis a come 
paratively simple matter to carve. Formal 
designs are the most difficult to make, 
Here the straight lines must lie in certain 
positions, and if slightly on one or the 
‘other side, or if one end is slightly thicker 
than the other, the whole appesrance of 
‘the object will suffer. Although at the first 
lance they seem to be more difficult, the 
‘simplest designs of all are leaves, branches, 
and tendrils; if one line does not lie in the 
postion i is suppesed to cecupy, no harm 
‘The selected designs are first drawn upon 
‘the surface of the clay, and then the clay is 
removed gprall its sides in emall pieces, pre- 
dust. The design itself should 

matin relief to obtain the very best 


‘When the object has been completed to 

‘satisfaction of the worker, it must be 
‘covered with some kind of a varnish; other- 
‘wise the clay would come off, at every 
touch. For this purpose celluloid dis- 
solved in acetone Is ideal, especially if the 
solution is made very thin. The acetone 
forces the celluloid into the clay before it 
rie and when dry the surface wil be 


Tt is best to give each object two 
coats, the second after the first is absolutely 
‘dry and no more fumes can be detected. 
(Great ‘are must be taken thatthe acetone 
is not brought near a flame, since itis very 
inflammable. 


Moving Shadow-Pictures on the Sar 


HIAWAMAN dancers, dancing animals, 
‘te,, shown in motion as shadow- 
‘graphs on a sereen will form an attractive 
‘entertainment for children’s Christmas 
parties. ‘The figures of the dancers or 
romping animals are drawn on. heavy 
manila wrapping-paper and carefully cut 
out, 

‘The illustrations below give a number of 
suggestions for such figures and show how 
{hey may be cut out singly, in pairs, or in 


the next roof 
‘The lights i 
during the 

pended by 


je of the piano, thus producing the 
ion of the figures dancing to the music, 
Theillusion may be aided by giving a jerky 
motion to the sheet. 

By arranging a program, it would be a 
simple matter to elaborate upon these 
‘dancers and to tell an interesting story 
with boldly defined eut-outs—in short, to 
Produce a shadowgraph marionette show 
that would amuse the grown-ups of the 
party as much as the youngsters, 
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PH Pay Your Railway 
Fare to Kansas City! 


My Big Announcement this season— 
You ean come to the world’ largest and best trade 
school at no more expenae than if it were I 
Nome town, for lam rebatin 
U8, to the Sweeney School. 
no extras. Junta fair aquare rebate, No matter 
‘where you live, thi brings the Sweeney Million Dallar 
School to yur door 
‘Thousnnda upon tho 
men thought an you: ha 
thout MECHANICA 


parte of the country ARE MAKING 
Goon. T'ean give you hundreds of 
letters” from these. inen that. relate 
circumstances and. hopes 40 like your 
own that you will be amazed 

‘These men TOOK THE FIRST 
STEP." They wrote for my. catalog, 
fand date their present succoas from that 
moment. They will tell you: 


Bon't make any mletak: 
rake up tho Auto Businoss. 
fearn it right. LEARN iT AT 


‘had to pinch an 
pay your fare 

But you must COME NOW. I don't know how lo 
Lull keep this offer good. Because WONT ACCE! 
MORE MEN than T'can properly handle and give the 
attention to them that t “Syutem demands. 
I've got over a quarter mi ‘worth of 
‘equipment in the largest tr 
covering 12 acres of foor space-—but there's limit 
toall things. And when that limit is reached— 
Tilwithdraw this Pree Pure Offer. 


Free (2ecizg 


MEN WANTED! 


Young mon mochanioalty in- 
eh into the auton 
bile business now and make 
real money. And remember 
never too old. Henry Ford 
hon he started the Ford Go. 
WEENEY trained men are in demand 
everywhere at good wages, $50 a week and 
more, from garages, tire shops, welding con- 
ferns, auto repair shopa, ete. In the last six months 
fsrm’prodacts have ail gone down, Ba th out i 
Sep renin dw ie fata ho 
aids bat SWEENEY "TRAINED 
MEN'ARe WANTED" ‘Here's the poo! 


Hundreds of 
Openings For 


Men! 


man, Excellent opening.” Indi: 
Want one more Sween 

+, ork 
‘appeals: Se 

Pord Car 


ire at, my expense. q 
“Want head mechanic. Will pay $50 
ASSSha aly gz by return mall” 
‘Thowsands of Sweeney ‘ori 
frm tees in various parts of the eoune 
fey ea Trt the Sweeney, trained, 
‘wonderful 
faconshusive proof that 
he teaned man with « Sweeney 
eure jobs like 


“WALLY” REID 


‘Star of the Movies, Plays = 


BuescHer 


True-Tone Saxophone 


Til dea to borehave 
‘made titer Mowing ico be the 


"Choice of Professionals 


of phe Six My 


regich tasoptne 
and. any ers Mort 


oie ght tiny 


Saxophone Book Free 


he Oru of the Sasophone” la an nteenting 
1 te iterates the bepipers eas 


‘Baescher Cornea. Trumpets. Trot 
BASE Sia Gtestea tatruments” 


Free Trial-Easy Payments 


‘Youn eer ary, Nyeerivgeeentvitbont aint 


‘Rit Sie Peet sata. ay fe gs 
ae Ne 
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Build Your Own 


G.00P looking as is this homemade iee- 

flyer, itis not expensive, as it ean be 
made from used parts that’ a mechanic 
always bas lying around his workshop. Its 
novelty and speed will make a strong 
appeal to all lovers of outdoor sport. 

‘And now for the construction. "First, 
ook around for some spruce wood and from 
it build three 2-in, runners. Be sure that 
tthe spruce is well seasoned and that it has 
no Knots in it. As soon as you have com- 
pleted the runners, apply two or three coats, 
of the best spar varnish, 

For the motive power a good second- 
hand Ford power plant could be used. At 
the end of the elongated crankshaft is 
placed the 6-ft. propeller. The old Ford 
transmission is dismembered, all useless 
parts are removed, and sheet-iron plate is 
Placed over the universal-joint housing. 

‘The engine is set on an angle-iron foun 
dation as shown. All unnecessary parts 

as the fan, for 


steering and braking. 


is placed around this steering-post, be- 
tween the rear end of the platform and the 
steering-sled. This allows for unevenness 


Air-Driven Sled 


By P. P. Avery 


base. One-inch quarter- 
‘are nailed along the sedges. 
‘magneto ignition is prelerable 


Wid finally you have completed the 
sled’s construction, the body should be 
keiven two coats of the best spar varnish 
‘and two coats of American white lead on 
all other parts. A gray and black striping 
{for the floor and the runners will give your 
‘ew conveyance a professional finish, 


TUESDAY 


Boys! You Can Have 
a New Toy Every Day 


HERE is simply no end to the fun you can have with 

Meccano—fun building the models, fun working them, 
fun taking them to pieces again and building something 
else, Think of it—you can make hundreds of models of 
things that work, each one a fascinating, real, worth-while 
toy—all made 


«6 MECCANO 


Any boy can build Cranes, Bridges, Airplanes, and all 
kinds of machines, and then make them work like real 
machinery with the Meccano electric motor. The big 
Book of Instructions in each outfit makes everything clear 
even to the youngest boy. 


Send for This New Meccano Book 


+ pfx) Te describes Meccano and tells inter 
esting things about model building. 

: Every page a pleasure. Sent free if 

you send us names and addresses of 


Yourself and three chums. Put No. 
FREE _ 36afteryour own name for reference. 


TOBNS MECCANO COMPANY 
is Ky 71 W-38ed Sts Rew York City 


“WEDNESDAY 
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About the Care of Dry Cells in the Country 


RY cells, whether for one purpose or 

another, are used in almost every 
country place. They make the spark that 
lights your gaa and runs your engine, they: 
ring your doorbell, operate the burglar 
alarm, and perform other duties too 
numerous to mention. 


factory” service. 
chased, it 


prevent co 
Piper gontal 
FurtherQroteed 
Cells Mat ca 
are sea in'pitehy compound to elimi= 
fate moifire, loose connections, and short 
ccreuta, II itr desirable to take your 
own units” Tighe boxes. large 
is and line them with 


‘on the bottom and put in the batteries. 
‘With a wooden stick pack in all the saw- 
dust you can to the top of the cells and 
‘connect them with No. 14 insulated wire, 
making sure that the wire is scraped clean 
and that the nuts are tight. Use the 
plicrs for this. ‘Then finish filling the box, 
fold over the paper, and attach the wire 
Teads from tterien to two binding- 
posts placed near the top on one side 
of the box. ‘The cover may now be 
fastened. A piece of “strawboard” placed 
beneath and above the cells would act 


By A. J. Christopher 


shock-absorber and would provide 
‘space, but it is not necessary. 
‘may be painted. The batteries 


will last much longer if protected in t 
For the gas-lighting coil, four to six eclls 
in series are usually used, and for engine 
ignition from three to ten. In this work 
they function properly oniy until one oF 
more drops below five or six amperes 
‘These run-down cells then cause resistance 
in the circuit and the coil, not receiving the 
Proper amount of current, eannot produce 
a fat spark, When the dry cells that 
‘operate a coil seem to be weak and, upon 
testing one or two, are found to be below 
normal, connect the two weakest cells as 
shown,” Unless they are entirely exhausted 
they will give a little more service 
‘A number of partly run-down cells may 
be connected in multiple series and will 
last a while longer. On farms where gas is 
employed for lighting, each building or 
ings has its batteries and 
replaced. ‘Those removed should be tested, 
All showing four amperes or better should 
be kept and connected in multiple series, 
Always arrange them so that each cell or 
multiple of cells placed in series test 
around ten amperes. When connected in 
this manner, batteries that would other- 
wise be disearded will give service for from 
two to six months on a gas-lighting circult. 
‘An ammeter test, if taken from the leads 
fof the series-connected batteries, is un- 
reliable, as it does not show a weak cell if 
‘one should be run down. Each eell, there- 
fore must be tested individually. 


Oil-Filter for the Farm or Shop 


FICIENT and handy is thie filter for 
‘oll, Tt ean be made in the farm work- 
shop from an ordinary wooden barrel, 
shown in the accompanying illustration. 
“The head js removed from a barrel and 
‘cover ja made to take its place. ular 
hhole 6 in, in diameter in mpde i ter 
‘of this cover. A Segal. 1 top 
oican, in an inverted posi 


‘The bottom of this 
‘smoothly and is perforated with small 
holes made by the point of a small nail. 
‘This old ean bottom is then dropped into 
the can and rests on the flare of the conical 
top. 

Into the mouth of the ean is soldered a 


2 4——~ cone ron OLN 


RTY O TOBE FILTERED 
new CLEAN Wore 


short piece of, sigefhized iron piping to 
‘thes tubing tends near to the 
bottd of the ‘To the threaded 
eng de pipe a TI screwed and a short 
same aie piping is threaded 

to each side of Me T to extend hori- 


tally almost to the walls of the barrel. 
In the upper sides of these short pieces of 
piping are cut several small holes for the 
facape of the oil. The ends of these 
short pieces are plugged up with cork 
stoppers. 

‘On the perforated plate in the oilean 
several layers of felt or burlapping are 
placed. On top of the burlapping ix laid 
‘2 bunch of new, clean waste, as shown in 
the illustration.” ‘This fils the can about 
half full and the remaining space receives 
the oil. The oil is then poured in on the 
‘waste in the top of the inverted can. 

‘The barrel is filled two thirds full of 
pure, clean water and is provided with a 
bibeock that is I in. above the level of the 
water in the wall of the barrel. A cover 
made for the top of the oilean. It is 
obvious that the oil seeps down through 
the waste, through the burlapping and the 
perforated plate by force of gravity. 


Shopmade Speed Wrench of 
‘Simple Construction 


A SIMPLE form of jointed speed wrench 
for a small shop is worth duplicating, 
‘of especial advantage in getting 
around almost any form of interference due 
to pumps, wires, and pipes. ‘This wrench 
is not used to start or finish the bolt turn- 
ing, but is for the express purpose of spin- 
ning them off 

‘A heavy open-end wrench is used to 
start the bolt and this speed wrench is 
slipped on, when a quick job of removal is, 
made. To make the wrench, use a 1- oF 

Vg-in. length of pipe. Drive thin over the 
bolt head and fatten up the aden to fair 

i. 

Use a piece of round st 
drilling through 


and turn’ the crank with the right. ‘This 
wrench is particularly useful for removing 
eylinder-head bolts, especially those of & 
‘Vetype eight- or twelve-cylinder motor. 
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Weve 


Leno weir 


Candle-holders of this type are easil 
mad “will nlwaye hold "the 
sandies in vertical” 


position 


Upright, The weights ean be east in 
many designs, such as fish, oF ot 
animals, fruits, ete. ‘They ean be cast in 
plaster of Paris molds direct to the holders 
and may be painted with gold or aluminum 
enamel. —LOuIsa A. CAPPEL, 


Build Your Woodbox Under 
the Stairs 


NEAR ithe living-room stove ia a wood. 


for the entire day, and it is neygr in the | 
way, since it occ ice hat was 
formerly yryged tt ot 
the nfpirw 

‘A shall Aipr in theyAing oom Wall gives 


convihienk spoons To the wood. 
‘TH box fs filled from the foot of the 
stairs, ‘This is made possible by removing 


the entire fifth step and the top or hori- 
zontal section of the fourth, and fastening | 
them together securely with serews and iron 
strips, bracing and reenforcing the corners 
both inside and out. This is the lid of the | 
woodbor. It is hinged in place. Strong 
‘wooden supports were nailed to the wall on | 
either side for the steps to rest on when the 
box is closed. 

‘To prevent falls and accidents on the 
stairs, the lid must be kept closed except 
when the box is actually being filled. So 
the lever shown in the line drawing is to 
‘open the box when stepped upon and to 
permit the box lid to close automatically: 
when the foot pressure is removed. 


o1 


This New Way 


Now beautifies teeth half the world over 


Millions of people, half the world 
over, now clean teeth in a new way. 
‘Modern authorities approve it. Lead- 
ing dentists everywhere advise it, 

This is to offer a ten-day test. The 
results will surprise and delight you. 
‘And they may lead, for you and yours, 
to lifeslong benefits 

Write for this free test. 


That dingy film 


‘That viscous film you feel on teeth 
causes most tooth troubles. It clings 


to teeth, gets between the teeth and 


Film absorbs stains, making the teeth 
ook dingy. It is the basis of tartar. 
Te holds food substance which ferments 


fand forms acid. It holds the acid in 
contact with the teeth to cause decay. 

‘Millions of germs breed ia it. They, 
with tartar, are the chief cause of pyor- 
thea. Alto of many diseases. 

Old brushing methods do not end 
that film, So very few people have 
ceseaped some form of film attack, 


Now ways to combat it 


Dental science, after diligent research, 
hhas found two film combatants. Able 
authorities have proved their efficiency. 
Now peoples of many nations use them 
daily, largely by dental advice. 

The methods are embodied in a den- 
tifrice called Pepsodent. And a 10-Day 
Tube is being sent to every home that 
ants, 


Watch these five effects 


Pepeodent does more than fght film. 
It brings other results now believed x. 
sential, in view of the average diet. 

Tt multiplies the salivary flow—Na- 
ture's great teeth-protecting agent. It 
‘multiplies the starch digestant in the 
saliva—put there to digest starch de- 
posits that cling. It multiplies the 
alkalinity of the saliva—Nature’s neu- 
tralizer of the acids which cause decay. 


Pepsin is also included. 


Papsadéent 


The New-Day Dentifrice 


A acientific film combatant, whose every 
application brings five desired effects. 
Approved by highest authorities, and now 
advised by leading dentists everywhere. 

| All druggists supply the large tubes. 


‘This ten-day test will 20 times repeat 
all the effects. And you will gain a new 
{dea of what clean teeth must mean, 

Send the coupon for the 10-Day Tube, 
Note how clean the teeth feel after 
using. Mark the absence of the viscous 
film. See how teeth whiten ax the flm- 
‘coats disappear. 

‘You will always want your teeth, we 
think, Kept that white, safe and clean, 
‘This ‘is too important to forget. Cut 
‘out the coupon now. 


Ten-Day Tube Free “ 


‘THE PEPSODENT COMPANY, 
‘Dept. 329, 1104 8. Wabash Ave. 
‘Chicago, 


m, 
Mail 10- Day Tube of Peprodent to 


tOOO Things 


You Ought 


EVERY, ayn ro work you et 
anly'tme old “icker” coming in new 
Wray. Just the same though faker» ot 


Every problem big or lee that ou will 
feet ian day's werk Hundreds ol new 
fens and better ways ol daing ‘things 
svete other fellows are 
indir’ tape 


‘re doing now. 


Cyclopedia of 
Carpentry and 
Co 


bate 


ores 


Feat 


fil 
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THE HOME WORKSHOP 


New Prize Contest 
“How I Made Money with My Tools” 


rAVE you ever made extra money with your tools? 


‘we want to know just how 


something, deseribe it.” If there is a particular job that you do, let us 

itis. For instance, we have heard of a chap who mends 
sure in his neighborhood during his spare time. 
established small spare-time businesses with tools as their only invest- | 


know wh: 
fur 


ment. 


Sit down now and describe your own experience for the readers of 
If you have photographs or drawings of 
the things you have made or the job you do, send them along. 
‘Tell your story as humanly and interestingly as possible, 


$90 in Prizes 
Popular Science Monthly intends to make this worth your time. 


If you do not win one of the three big prizes it is possible that your 
article will be bought at space rates. First Prize will be $50; Second 


Popular Science Monthly. 


Prize, $25; and Third Prize $15. 


Conditions of the Contest 


(1) Contestants are not limited in 
the number of ideas. The contest is 
‘open to everybody. 


(2) If a drawing is sent in, it 
eed not be made by a skilled 
draftsman, The contestant’s name 
fand address should appear on each 
sheet of drawings. 


tion, preferably typewritten, in which 
tthe subject is clearly explained. The 
‘MSS. must be written on one side of 
the paper only, and should not be 
more than 600) words in length. 


(4) Drawings and descriptions en- 
tered by contestants must be received 
by Popular Science Monthly not 
ater than 6 p. m., on January 20, 
1922, 


(8) The judges of the contest will 
be the editors of Popular Science 
Monthly. 

(6) ‘The first prize of $50 will be 
awarded to the contestant who, in 
the opinion of the judges, has sug- 
ieested the best idea, 


Bench-Hook and End-Wood Planing Device 


HOEVER has attempted to plane 
the ends of small thin strips of wood 


‘will appreciate this handy little device. It 
is constructed of hard wood. 


a 
box, 


hie 
D 
toB 


fs a block of wood eut likes miter- 
Which is screwed and to the 


2 support that 
‘keep the bench-hook from sliding 


If you hi 
If you constructed 


did the trick. 


‘Others have 


‘The second prise of $25 will be 
paid to the contestant’ who sub- 
‘mits an idea next in merit, 


‘The third prise of $16 will be paid 
to the contestant who submits an 
‘dea third in merit. 


(7) ‘The winners of the contest will 
bbe announced in the earliest possible 
fasue of Popular Science Monthly, 
‘and their articles will appear later, 


(8) ‘The editors of Popular Science 
Monthly shall have the right to 
publish meritorious manuscripts that 
do not win a prise. ‘The regular 
space rates will be paid to the con- | 
testants who submit the manuseripts 

thus selected. 


(9) Manuscripts or drawings will, 
be returned to contestants if stamps 
are enclosed. 


(10) Send drawings and specis- 
cations to the Editor of the Making 
Money with Tools Contest, Poy 
‘Science "Monthly, 
Street, New York City. 


pushing from you, 
groove C. 

‘A screw-eye can be placed in the top of 
the body B, so that the device may be 
banged on the wall when not used. The 
illustration gives the dimensions. 


‘Tho plane slides in the 
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work. They all have many features 
"machines you cam have slot of fun with, 


‘hergare is e modely ocho 


fpelsd to 
et because 


SOEUR eo Staere de ‘inte, 


STRUCTO MEG. CO., Freeport, Ilinois 
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ATCT TAG u TTT AOC 


$500 REWARD 


Two HOURS WORK 


Leer 


aor "riven to 
User way for is ews ho 


Learn at Home in Spare 
‘No more Saini em leant 


fete 


ato ea 
Stored. 


Free 


ome'» Finger Print Bapert in 


Fingor-Print 
Outfit and 


You may never me ths aanounestent apuls: 


Unb of Applied Science 
‘Sunnyside Ave, Chleags 


Fiesta 
tee PRED Cour 
Nene 


1 Ate 


Tove, 


Earn $2500 to 


$5000,ca: 
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A Boring Table for the Small Lathe 


A BORING or milling table i a useful 
accessory to the small lathe and the 
illustrations show how one may be made 
and fitted to the lathe crom-slide, usi 
original cross-feed screw. 

‘shaper work is required as all work is per- 
formed either in the lathe iteelf or on the 
bench. 


‘The device consists m tale, 
either with a plain top pe'with a 
place, as thd builder, 

fide of the @ble hs ige irogha 

add strengt and tw. ho 

the V slide are b Corner bosses, 


with holes through them, are shown; these, 
in the original apparatus, were intended to 
take a }{-horsepower motor with a grind- 


‘Owners of small lathes sill find this 
boring amd niling table very wast 


ing-wheel, bolted to the table for special 
ietinding work; “but the holes would also 
Accommodate clamp bolts for large work 
‘A pattern for this table is easily made, as 
there are no cores or looee pieces. If the 
‘builder does not wish to use a casting, the 
table could be made of a piece of heavy 


Piping the Flow of a Spring 


VERY often when s spring is located in 
low place and used for stock drinking 
places, the trampling of the stock 
break in the sides of the spring and 

ft to fill up and get swampy. It is 


of thY spring and at a short distance from 
the bottom, being eareful to keep the water 
baled out aa it enters. Fill around the 
bottom of the pipe with good sized clean 
stone and then over that with fine sand and 
gravel to within a few inches of the top of 
‘the basin. The work must be done quickly. 
‘Then pack over the top with thick clay that 
‘has been previously prepared, and ram and 
tamp down firmly all over the top of the 
spring location. This makes a top coating 
that will not allow the rising water to seep 


fron plate. As the position of the feed- 
screw nut, if cast in place, would in all 
probability interfere with the machining of | 
the bosses, this is made separately, tapped 
or threaded and screwed to the bottom of 
the table. ‘Two V slides are made, e: her 
of cast iron or from cold-rolled steel stock; | 
if the latter, the V slides must be fled or 
to shape, Cast-iron V slides will 

bbe filesinished on the surfaces that 

the cross-slide V's. “They could be | 

to the face-plate and faced off in the 
for ground on a high-speed abrasive 
ling-disk. 

table casting itself Is drilled and 
tapped for four holes, in the corners or 
otherwise, and bolted to the lathe face- 
plate and faced as nearly as possible to a 
plane surface; it is then reversed and the 
two under bosses are faced off, Next, the 
V slides are bolted in place, one of them 
being made adjustable after the somewhat 
novel method shown. Steel studs are set 
into the table and the V slide is sot up by 
nuta on the ends of the studs. The holes in 
the alide are larger in diameter than the 
studs or are filed lengthwise to allow of a 
mall amount of take-up. Smaller holes 
‘are drilled in the outer edge of the slide and | 
corresponding ones drilled and tapped 
through the xtuds to take flister-head 
machine-screws. To adjust the slide, the 
lower nuts are slightly loosened and the 
machine serews turned in, which will draw 
tthe slide against the cross-alide V's. ‘The 
nuts are then et up and the adjustment is 
complete. 

no siota are provided in the table-top | 
for holding the work, holes may be drilled 
aand tapped at convenient points for elamp- | 

ig the work. The boring-table is quickly 
applied by drawing off the regular tool- 
‘lide and pushing the other on, using the 
‘same feed screw. Besides holding work for 
boring or milling and drilling, the table ean 
‘be used, as stated above, for holding a small 
srinding-wheel motor for cylindrieal or face 
grinding of work held between centers, on 
the face-plate, or on special brackets 
attached to the lathe-bed.—H. H. PARKER, 


oll 
tat 
ari 


through and later it ean be covered with a 
‘of concrete to prevent rains from 
mashing away the surface. ‘The rising 
water can find an exit only through the 
pipe. Some experimenting may be necos- 
‘sary to find the correct height of pipe. 

‘An elbow screwed to the upper end of the 
pipe and a length of drainpipe screwed into 
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7, For Xmas 


Picture Puzzles Free Prosent ‘for a 
8 feneiul dream, 


Everybody Join In 


It Costa Nothing to Try 


Easy-Writing Fountain 


fi 


eves 
Susbeeesss 


MINNESOTA PEN CO. 


m8 
Saint Paul Minnesota 


Popular Science Monthly 


THE HOME WORKSHOP 


| How to Make and Furnish a Doll’s House 
By E. Bade 


about 34 in. wide, and as thick as the wood. 
It is best to cut the wood with the grain. 
‘This will make the stripa as long as the 
box. They are cut into suitable lengths for 
tthe legs, sides, and seats of the different 
ects of furniture. 

‘Toymake,a chair, eut two 31¢in, pieces 
for the back legs, and six 14-in, strips for 
the seat and the braces, 
13Gin. pieces for the 


VERY boy who has a younger 5 
can mae for ber a dol's house 


an ld box and» 


which form windows, ar Wists tile patience complete eet 
With « ce 8 complete 

back of the bor, and s furniture or the dell’ note may 

large rectangle sawed out ‘made of eigar-box wood 

100r, is nailed to the box, 

sts of two rooms—the chairs, Morris chairs, and rocking-chairs 

he bedroom. A door ia are similarly “made same method 

is employed when making the bedroom 

furniture, 

‘A dining-room table is made from an 
‘empty spool, preferably a large one, upon 
which a S-in, square of eigar-box wood is, 
nailed. If the table should not be high 
‘enough, two or three thicknesses of wood 
ean be nailed under the apool. These will, 
represent the feet of the table, 

‘An open fireplace ean also be made of a 
‘small box about 3 in. square with one side 
removed. Slanting sides are nailed to the 


3 


An open lined with brick= 
paver may be made an 
fons mantelahell 


made that must fit into the rectangular 
opening. This is later nailed to the par- 
tition with two small Se ‘hinges so that 


| it can be oper nailed 
rf ott ves the 
paper to the out- 

fhe back of the bo 


windows are fitted with The arrangement of the interior and. 
and smif strips of wood represent "he thetasteat ihe owner 
thelbils. 


furniture for this doll's house may box to represent the chimney. About 
beim ol cencer'ngod. Thetacrre. Bs current te, inne Abeat 
quired consist of a knife, a bammer, and for the furniture is nailed around it. This 
some small nails. Paint or stain can also wil) give the appearance of a mantel. To 
be used, although this is not absolutely heighten the effect brick-paper is glued to 


necessary. the wood. 
Chairs, beds, and benches are made from 
strips of cigar-box wood. ‘These should be 


very-Day Wond: 
Beginning with this issue, POPULAR 
SCIENCE MONTHLY will publish 
‘each month ten questions on general 
science that affect your daily life. 


‘To know and understand the an- 
seers tansas that pou bave laid he 
The questns wil be found a tos 
tans 
number on page 32. The answers 
are printed on the same page. 
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Wood Puzzles that Will 
Interest Your Friends 


FIGURE 1 shows a pisee of wood with a 
round, a square, and a triangular hole 
in it. The puzzle is to cut one piece of 
wood that will exactly fit the three holes. 
To do this, get a cylindrical piece of 


‘Gatien Democracy 
“of the people, by the people, for the people” 


People of every walk of life, in This democracy of Bell telephone 
every state in the Union, are repre- owners is greater in number than the 


of the other end cut a bevel to this line fae flsse pyre estat eal or 
Figure ii is the mysterious dovetail. It ‘Telephone System. People from ‘tates; and more than half of its 
seo impo 0 make we the mores | yey cla of telephone wer: mem OMB A Wore. 
cieh ide. Figure tahows how iti made, | bers of every trade, profession and Theres one Bell telephone share- 
Ja fr saucer lem o wood | bam, at wl wt tome of eld’ fer era 34 thon ole 
Bently and cane meetin, trust funds, are partners in this great-scribers. No other great industry 
thisel the corners off to the dotted tine, : Lag ‘ 
leaving anothor square block aa shown I cat investment democracy which is ha so democratic » distribution of 
Figs. smade up ofthe more than 175.000 its shares: no oer indy is 10 
site 8 om niece of word amed | Nockhelders of the American co6pltey owned by the people 


her, which just fie the stem, serves. In the truest sense, the Bell 
‘Telephone and Telegraph Company. ome in Wh (rest sents: ea 
If this great body of people people, by the people, for the 
clasped hands they would form a People, 
Tine more than 150 miles long. Jen, therefore, not surprising that 
Marching by your door, it would the Bell System gives the best and 
take more than 48 hours of cease- cheapest telephone service to be 
less tramping for the line to pass, found anywhere in the world. 


* BELL System™ 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Wires ria 6 


‘The construction of two, thee 
‘Can be cut from a block of wood 


for narrow part, and has no joint. Tt may 

bbe made either by choosing soft wood and 

soaking it in boiling water until compress 

ible, of, better, by making two pieces like 

6," and giuing them together. The 

‘being at the corners, should be quite 
B, A. McCann. 


joint 
invinible. 


Do You Know How 
Glue-Joint Invisible 


WEEN making a glue joint, always, if 
possible, lightly sandpaper the joint 
before the ghie dries. ‘This will fll up any 
slight crack with fine sawdust and greatly 
aid in hiding the joint.—E. A. McCann. 
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TheLetter That Saved 


THE HOME WORKSHOP 


Bob Johnson’s Job 


—and paved the way 
to a better one! 


"T was written to his employer by the 
Tnternational, Correspondence Schools. | | 


eo mm oe muT ToD 


‘Your fingertipe will tell you 

feed the drift without 
drill a hole with 
that is chucked in 


aking 
TC. T am glad to see that you 
training yourself not only for your present 
Job but for the job ahead. 

“We're cutting the pay-roll. Until 1 
received this letter, T had you in mind as 


N excellent oven for the oll- oF gas- 
‘stove can be made from an old wash- 
boiler and a length of stove-pipe, heavy 


‘Won't you lt the 1. C8. help you, too? 
‘won't you trade w Tew hours of you 


ports. Cut each side to fit in the boiler 
Wwith one end bent 1 in. at right angles. 
Slit each corner of the tops far enough to 
bend down and out 1 in. midway of the 
‘oven on which a secand bottom or shelf can, 


rest 
Make this out of heavy wire doubled 


To Prevent Breaking a Small Drill 


By Albert Strandin. 
leat Prive, “Best Idea Contest, December 


skill and patience. The least bit of 
‘excessive pressure applied to the hand 
wheel will result ina broken drill and 
many times in a spoiled job, 

To eliminate this trouble, the writer 
evolved a simple scheme that works very 
‘satisfactorily. 

By requoving the hand wheel on the 

‘tightening the nuts in 
the picture, the worker, 
yumb and forefinger, ean 
itive touch for feeding 

otherwise would not be 


Biics 


‘back and forth to the right width, and 
fasten at the ends with lengths of tin 2 in, 
wide, doubled over anid riveted between th 

wires as shown. . Punch a }(-in. hole in 
each end of the boiler, 2 ft ‘oven- 
bottom level for ventilation, 


same month 


| home, office, or shop. 


$75 in Prizes Each Month for the 
| Best New Ideas 


A, TIRST prio of $50 and uvecond pris of $25 will be awarded 
| every month to the authors of the two best articles appearing 
in this department. Every article submitted will be considered 
‘as a possible prize-winner. Those which do not win prizes may 
be purchased at space rates. The prizes will be awarded upon 
publication and checks will be mailed to the winners during the 


Prize-winning articles may be long—but not over 1000 words— 
or they may be very short. The idea, device, or machine described 
‘must be practical and ingenious; it must fill an actual need in the 


This contest must not be confused with other contests which 
Popular Science Monthly is condueting at this time. 


Prize-Winners for December 


‘The two prizes of $50 and $25 for the “Best Ideas” appearing 
in the December issue of Popular Science Monthly have been 
awarded respectively to Albert Strandin, Chi 
B. Cutler, Springfield, Vt These two ideas were considered by 
‘the judges to possess the highest all-round merit. 

Tt should be remembered that this “Best Idea” contest is a 
monthly feature. You may have an idea that will win the price 
next month. Read the rules above. 


*hiewgo, Ill, and Roland 
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Improved Spur for Stump- 
Boring Auger 
ECAUSE of 
thefact that 
‘when oneis bor- 
ing a hole 
stump prepara- 


os canoe tll (Ideal ES 


. idee 
eed Fourtain/Pen 2+ gly 
ie oer : : 

leave the sald 

food nd eet 
Tat ely sole: 
tay i feeding 


The 
Appreciated Present 


Watermanis{dea! Fountain Pen 


HE world-wide reputation of Waterman's 
Ideal Fountain Pen suggests it as the perfect 
present for every member of the family 


cutting 
‘at right angles 
to the cutting lips, Such an edge will 


allow of cutting down into_the 
ied 
ite 


to tile line cut, will sever all wood and 
roots with ease. 


In addition to pride of possession, it brings with 
it years of faithful service that endear it more 
and more each year. 

‘THREE TYPES: 
Regular Safety Self-filling 


with a choice of natural iridium pointed gold nibs to 
fit any individual pen preference 


$2.50 t $250 


Can-Opener Easily Made from 
Strap Iron 


The quality standard in all Water 
man's Ideal Fountain Pe | 
differen 
‘determined. by 


the drawing. One end is pointed and a cut 
ia made in the piece at an angle. The end 
fund the eut are bent as shown. The cut 
ting edge must be sharpened. 


= | 
red i 
be 4 fo J %, AUTO OWNER: 
‘be cfft in the side of tl Double. miteags, Pict 
t Goabborsarn, to be wed as tat cei aes te 
“Thewnstand ae ae cas 


made of strong see ero 


strap iton, which @oo—7 2 
is easily procured ah ss, 
should be placed Pong 
jn the bottom of 
the tank. A wire 

resting on 

‘and will 

grate. in y 


‘When waste is ig- ii 

ited in the tank, owt (spear 
ie-will burn rapid. POO SCREEN SUPPORT 
ly and with s8f6tY — waste-burner for 
from sparks The Backyard 
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The Strength © 
and Charm of 
Physical Perfection! 


Learn the Secret 


FREE! © 


Lam ote. 

pare 

ene Ce fay 

SC ere 
ment—Nikola Tesla's great discovery! 
alin tn Una ad 
aes nee tear 

Bo anc 

Fest Ry eco Meare 

Tee ee a age wad 

on CE eae 


Vi-Rex Rays 


Assure for You Amazing 
Health and Vitality 


Enjoy Wonder 

souiling et 

of energy revitalise 

Sour weet el 

take every. ef, 

Piety tage wth 9 

Tew vim and vigor! All this 
ee Routh the 
Winer Nake 


every et ithe aay i 

lng that stinlating vs 
Iwhich brings "the plow of 
Balch, tones wp the ete 
system, putting hfe nto. over- 
{ved andl sugiah tases. A 
quick reli from pain, Vi 
fees has no equal Headsches, 
| nervousness, skin blemishes, and 
ay, sega 

Yami “as. if “by 

through “this marvelous 
treatment, 


Try the Wonders of 
Vi-Rex Violet Rays 
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To Lift Locomotive Driving 
Boxes Vertically 


"HE width of the device shown here can 
| 1 be made as desired, to suit the size of 


‘extend down only to about the middle 
the lifting pieces. ‘These are f 


F 
i 
i 
i 
i 
= 


chain, which is fastened by an eyebolt at 
fone end and goes over a hook at the other. 
Hence, when the device is placed on a 


ener a 
Keown 
ssovet . 
ro oe 
2 
Poor 
race 
ver 


itp nga hi apse 
eras aes 
ame tercesael™ 
devon, on eslen heueh te ope 
sere Reeve ge igh 
Ts dvs hws eden or 
placing driving-boxes on axles of locomo- 
\d can also be used in lifting off 


Wheelbarrow Wheels Can Be 
Built at Home 


[ MADE taitly good wheel inthe follow. 
ing manner: Two circular disks were 
sawn from a 1 in. by 14 in. plank, the full, 
width of the board. “A 5-in. hole was then 
bored in each and the two pieces were 
nailed together, crossing the grain of the 
‘wood, and using sixpenny finishing nails, 
Nails were driven into the disks about 134 
in. apart from each side and the nails were 
clinched. Two 1 in. by 6 in. blocks, with 
the comers sawed 

chamfered on one 


with the grain of the blocks crossing the 
train of the piece to which it was nailed. 
‘These pieces also were shower nailed. 

‘A 44 by 934 in. common pipe-nipple and 
7/16 by 10 in. bolt and nut and four }ein. 
cat washers completed the axle assembly. 


The ¥4-in. nipple was driven into the 
hole in the center of the whee, about 3 in. 
protruding on each side." The frame ofthe 
arrow wat made 30.8 to. allow for 4 
washer at exch end of the nipple, or hub, 
af the wheel, and 1 washer under the head 
ofthe bolt and under the nut. 

In giving the length of the pipe-nipple 
for the hub, or thimble, and the length of 
the bolt whichis tobe used for the axle, It 
‘must’ be. remem- 
ered that. these 
lengths" ace for 
dremed ‘Iimber, 
hich is only 18/16 
Jn. thick; thus the 
four pieces when 
amembled will 
measure 334 “in 
However, ifnecer: 
sary to ‘we Une 
‘rewed lumber, be 
sure that both the 


further, they are all oversize; hence you 
‘cannot use a 34-in. bolt for the axle—the 
‘There is 
r gomning 
loone if it is driven tightly into the wheel. 
‘Axseheol made in this manner will not 
only have very little wobble, but It will 
last for years; and itis inexpensive, 


A Weight to Aid in Lifting 
Heavy Doors 


RESTAURANT I visit has a large 
icebox with heavy lift door. It is 
necessary for the waiters to raise thin door 
‘many times 
‘The ingenious proprietor placed a strong. 
window-weight cord with weight attached 
over a pulley in the ceiling above the box, 
then attached the other end of the cord to 
the front of the icebox door. The weight 
is not quite 40 heavy as the door, but It 
helps materially, and the appliance is #0 


Provide your cellar trapdoor with « 
‘nterweight and you will be a 
Worralse it much easier 


arranged that the door stays open 
‘vertical position after being raised, allow- 
Ing the waiter to use both hands in removing. 
things from the chest.—A. W. Rok. 
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Shoe-Polishing Rendered Easy 
with a Support 


ON'T polish your shoes on a chair or 

other furniture, Make a shoe-pol- | 
ishing stand, It takes up no room, does | 
not disfigure the wall, is very useful, and 
is easy to make, 

All that is nec- 
essary for such a 
device are a few 
pieces of wood, a 
bolt, and a num- 
ber ‘of screws of 
different sizes, 
‘saw, a plane, and 

crow driver 

First, two 
pieces of wood 
arecut alike, and 
planed down. 
These are the 
supports of the 
footrest. ‘These 
two pieces should 
bbe made of stout 
‘material so that 
they will not break by the strain to which 
they are waleced "The eromplecehlding 


the fhot-reat sh 
stoutppicce “hry 

The fod prdcting my 

the ofo sa dee 
sired ahd Berd Wek inst isin 


‘in thickness. The 
other end, expe- 
cially that part 
which lies be- 
tween the sup- 
ports, ahould be 
quite wide. When 
thispiiece has been 
‘cut, the footrest, 
r which ‘may con. 
sist of a thinner 
plece of wood, 
should be 
tached to the 
crompiece. 

‘The bolt is 
passed through 
the two supports 
and through the 
ero piece. Then 
the supports can be attached to the wall 
‘at any convenient place about 1 ft. above 
the floor. When the stand is to be used, it 
in simply let down so that it stands horizon 
tally. When out of use, it is lifted and 
rests flush with the wall, 


The rest te turn 
down then required 
{or"pollahing ‘shoes 


If Your Pipe Fails to Draw, 
Try This 


FORE lgfting the pew ith tobacco 
pila pot 
bottom ow! of ° 
oF ba fea 
in, By| not ote pet an deer 
deat Gn Yur 2 


pipe, but it’ pre 
vents the pipe 
from becoming 
clogged with 
‘small bits of to- 
bacco. The steel 
wool also stops 
the nicotine from 
going through 
the pipe and may 
bechanged when- 
‘ever necessary. 
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GUARANTE ‘D VALUE— 
that’s the word behind 
HANES Underwear 


Hanes Winter Underwear comes to you at the 
lowest prices in years—with the assurance that 


If your dealer can’t 
supply you with 
Haness write us) 


it will give long wear—or you get your money mediately, 
back! That promise is the H. 
We know Hanes Underwear! 
wear and comfort you'll get from those Hanes 
features shown in the illustration. 
Every operation in the manufacture of Hanes Hanes Guarante 


Underwear—spinning the yarn, knitting, cutting 
‘and tailoring, are done according to Hanes stand- 
‘ards—standards that have made Hanes the most 
popolar men’s underwear in Americ 

‘See the Hanes line at your dealer's! And re- 
member—there have been tremendous reductions 
in Hanes prices. There's the longest measure in 
value in those heavyweight union suits, and shirts 
and drawers. You can see that with half an eye! 
And the mediumweight silk-trimmed union suit 
has won the admiration of thousands of ext 
warm-blooded men and indoor workers. 

Union Suits for Boys —Mate in two weights, 
smediom and extra heavy—in sacs from 2 to 18 year, 
‘Teo to 4 year sles have drop seat, 

"Always look for the Hanes label when you buy 


Noe StumamuesYu'0l swat fo poear Hanes Naiaseek Vritn Suitt! 


ee 


P. i. HANES 
KNITTING COMPANY 
‘Winston-Salem, 


FFOPLLAR SCIENCE MONTHLY. 235 Wo 9 St, Rew ak | 


HERE’ sa peat 


7 IBUSINESS! 


S79oseessers aan | 
Ee ery 
SEES Fancter co. tr ain taser owe 


Esurance 


DUNN MFG, CO,, 707 Main St, Clarinda, In, 


HAT others have 
YOU GAN DO! 


"i 
% nt 
i seiatraaes bso 

Many Men Making Money 
eiaghame rend dene ay 


Above mccemee were ade within ou 


sen mont 
‘condi 

ting comes dos 

Mo Saraery nations 


ras tenhicreip seer hae 


OU can car from $1 to $2 an hour 
‘our spare time writing show cards, 
Quick’ and cally learned by wut oe sma 
Fon nr, ed Your bcc and pay" you eh 
Gch week. “Full particulars and! 

AMERICAN SHOW CARD SCHOOL 
aera Bsng Yon Shr Sot, Torna Cored 
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You Can Make this Disk-Grinder Yourself 


By L. M. Jordan 


JUTLINED in the illustration is a disk- 
atinder that is simple in construction 
and operation and grinds the disks auto- 


attached to a bench as shown, and the 
‘other end passes through a I-in, hole in 
the center of a plee of malleable iron 1 in. 
thick, 3 in. wide, and 314 ft. png, bent 


ct 
on a block mountifg on the eg, hoe in 
lower than that subporting Qyfbox shaft in 


at the opposite 


‘The lower side pf this Ufpbaped stud is 
fastened to the bldpk suppo§tind the bench 
with two heavol bolts Wawn tightly. 


‘Through another hole in this stud extends 
short piece of the same size shafting 10 in. 


ROWING De SHAT 
P'Searr neon 
Pte | 


in, of the upper end of which are 
threaded for a retention nut. This short 
shaft is held at the proper height by two 
shaft collars. On the lower end of this 
‘shaft is mounted an Sin, gear in an 
verted position, beveled for right-angle 


driving. This gear is engaged by a similar 
Sin. gear mounted on he driveshaft as 
‘Xsmall wooden roller 
Veshaped stud in brack 
iron and riveted to the stud 
Holds up one side af the disk level and the 

‘opposite side rexta on the top face of 
tmery-wbeel gpqunted on the driveshatt 
Sander joe dig Sh shown, An inch of the 
immediately under the 


‘mounted on the 


inverted position and a 
‘to prevent them from 

ft during the grinding. 
fig prevented from 
forth in its bearings by 
two shaft collars, one on either side of the 
disk support piece or U-shaped stud. ‘The 
hole in which the shaft rests in this piece is 
and should be kept 


ud 


‘Near the box-besring mounting two 
‘small pulleys are mounted on the drive- 
‘shaft. One idles on the shaft and the other 
is fastened and drives it, with a small belt 
from the engine or countershatt, | This 
allows shifting of the belt from driving 
Dulley to idler when necessary to change 
Alisks. 


‘A flywheel in mounted on the end of the 
shaft to balance the motion and power of 
the grinder, ‘The disk rotates at emer 
speed. than’ the emery-wheel and in ,an 
‘opposite direction. A small wooden roller 
supports one side of the disk, while its 
‘other side rests on the face of the emery- 
‘wheel. On account of ‘the ratio of the 
Griving-gears the disk does not rotate an 
fast as the grinder, yet fast enough to keep 
it cool and grind it evenly and uniformly’, 

ny disks can be sharpened in a day with 
this apparatus. 


A Capacious Fountain for the Poultry 


A POULTRY fountain that will hold 
‘enough water for a large flock may be 
made from a square -gal.ollcan such 
used for automobile oil and 


‘spout and the 
‘A strip 1 in, ig and 

one side ft 

Cleaned infide HX scalding twitthe or 

washing itfwitl strip is cut 


the ke or bottom of the can to 

face to which to solder. This 
surface is cleaned and scraped or sand- 
papered, so solder will adhere. A strip of 
tin 2 in. wide is now cut 6 in. longer than 
the exterior width of the can and the ends 
are bent so it will ust straddle the ean 

Clean this strip along one edge on both 
sides of the piece and both ends likewise 20 
the solder will stick. Now lay the strip 
cover the hole in the can with its clean edge 
along the bottom of the can and solder 
along the edge. 

‘Then pull the top edge away”from the 
‘ean about 15, in. and clean the sides of the 
‘ean where the ends of the strip will be 
soldered and solder the ends watertight. 

Cut out pieces of tin large enough to 
cover the holes where the spout and cap 
wwere attached to the top of the can, clean 
the pieces and the can and solder airtight. 


Lay the can on its side opposite this open- 
Ei in water until itis full, then 


on. from the ground by setting it 
the inverted half of another can of like 
» with small ventilating holes in it near 
bottom, a brooder-lamp may be placed 
"under it in cold weather. ‘This will give the 

chickens warm water ali winter. 
eceS OF TIM SOLDERED 

CAP 

(MevreD OFF: 


fae OF GO 


How a large square oilean may be 
Usneformed “Inte an mutomatic 
Tountalts foro 


keep the differen‘ 


filled Yo the proped 
the jdp is offfh negl 
| tt abbicogty rubbe 
| the a 


effective 
ing = Tubbet tube 


under the ear to lubricate a transmission, 


Procure about 5 ft. of 1-in. rubber 
tubing, obtainable at an automobile acces- 
ory shop, and wire it to the end of the 


(erease-gun spout.—J. C. Orrory, 


Transforming a Tea-Kettle 
into a Glue-Pot 


OUT, of am ld ete and a is ean, F 
ed 


and ithas i 
‘An ol 


‘A ring about 34 © 
in. wide was cut 
from a piece of 
alvanized — iron, 
find soldered to 
‘the outside of the 
ean to it 
from restin 


How to Prevent a Wood-Screw 
from Loosening 


eee will quite often 


Sbyagertructin where 


Eaynows, 

usual) 

the 
jen down, the 


the tack hing Tato the 
slot of the screw. 
If the tack is not 
wide enough to) 
fit over the head 
of the serew, a 
‘small brad may be 
driven down be 
side the serewhead 
and bent over 
‘until it ts in the 
alot. Either way 
provides a simple | 
4 Method of keeping | 
the screw from 
turning. —L. R. 
BUTCHER 


r iE —ix)> 


What a Glad Surprise 
On Xmas Morn! 


‘Tasaase. 
ee 


acest! 
ea. 


Send for the New Xmas Catalog 


sthoving th somplee Liane eof Loom. 
EsSinte reste Car. Stations, Dedars, See: 


ah clee"ove (30 iF 


Corporation, 
Tec Warning Signat _$0-B, Eaut 214t St, 
siciscalbangeseer sin New York City 


— JUONEL 22" TRAIN Buln — 


Enjoy the worlds best 


MUS 1C Btecst 
by wireless 


Receive music by wireless in your own 
home. Every place within reach of 
daily wireless concerts. World's best 
singers, orchestras, and bands contrib- 
ute. Enjoy the fascination of wireless 


The Radio 
MAGNAVOX 


Ths mean ee tren 


combined with the of beautiful Ghat mates the Japs af sciveleas and 
Pry hte! 
Sees St 


concerts. Entire outfit obtainable at 
‘cost of ordinary phonograph. Anyone 
‘can operate it. No technical training 
necestary. Ask any radio dealer or 
‘mail coupon below for full particulars. 


Pra if ads and tres ad 
Sal char tn oe tle did 
Seve con apt He geal 
eect wept ner 
(empress ip efi ad 
(oyu cumple seer 


MAGNAVOX COMPANY, OAKLAND, CALIFORNIA 
‘New York Offce: 370 Sesenth Avene, Penn. Terminal Bldg. 
CENTLEMEN— 


a | 
Sitges scl pate west ADDRESS, _ z 
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GET A HOBBY 
MAKE MODELS 
Start a Home Workshop 


TWENTIETH CENTURY 


Book of 
Recipes, Formulas 
and Processes 


‘Thia book of 800 pages i the mont 
complete Book of Reclpestver pubtianed 

ing thotmands of recipes for fe mass 
factufeof valuable arvicies for every-day 
wee Hint, Helps, Practical’ (eas and 
Steve Proceases covering every branch 
ofthe use 


10,000 Practical Formulas—The 
Best Way to Make Everything 
“ 


Price $4.00 
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This Weather Strip Will 
Adjust Itself 


WEATHER strip on the bottom of the 
front door must close the open space 
entirely to exclude the cold, but when the 
door is swung inwardly the weather strip 
will strike the carpet_and prevent the 
‘opening of the door. The strip shown in 
this illustration corrects this common 
defect by having narrow slots instead of 
| "When the strip strikes a high place it 
slides upward, and when the door is closed 
again the strip falls by its own weight and 


oP 


he strip is pustld up to | 
me height and ld thereby | 
In 


land the strip again becomes a 
wintry blasts, 


Indirect Light from an Old 
Wash-Basin 


| APHE worker bye fin 


‘ 
| Tipper wt fees 
2 45 the 

foe icine tie an 


is necessary for doing rood 
ret lightine i superior 


old metal wash-basin is also painted white 
‘The basin is then suspended from the ceil- 
ing in the manner shown. The rays of 
light are frst re to the ceiling and 
‘then distributed over the room. 
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Dr. T. O'Conor Sloane 
Will Teach You 


Pay As You Go Along! 
[Scant imaretar, Bh iran 
Big Chemistry Outfit 
E to Every Student 


way 
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Old Sink Forms Foundation 
for Gas-Stove 


ROM an old drain-basin with a 104i, 

piece of I-in. pipe, a 4-in, nipple of 3 
in, pipe, tin. elbow, 6 in. of 'ein, pipe, 
and 2 plugs, T made a very serviceable 
stove. The legs were made of two pieces 


of old strap iron 2 in. wide and 24 fn. long, 
bolted with two 3(-in. stove-bolts to the 
back of the basin, 


fey 


‘This simple type of pas-atove may be 
‘made Trem an old draincbaniy 


cup shape, in which a Yin. hole was 
Grilled for the M-in. nipple that was con- 
nected with the i-in. pipe. This 1-in. pipe 
was tapped in the center for the lin. 
nipple. ‘The ends were capped. On the 
‘opposite side from the in. tapped hole 
Y/32-in. holes were drilled 1 tn. apart; | 
these were the burner holes. To assemble: 
the caps were screwed on to the 1-in. pipe, 
then the nipple was tightened into the Iain, 
pipe: this was put inside of the basin. The 
nipple was just long enough to reach 
through the cup shape of tin, 

‘When the elbow was tightened it held the 
‘by rer in place. ‘The 6-in. pipe connected 
the stove by a tube with the gae-plug. I 
used this atove all winter with succeas.— 
1. K. Lawtin. 


Homemade Cook-Book Holder 
for the Housewife 


ERB pe consapie 
th ily, 

if size 
pi 

smh pj i 


weciata this device 
wf the cookbook 


support the edge of the cookbook at the | 
bottom. ‘Two nails driven through the tin 
at opposite ends hold it securely. A wire | 
bent as shown and secured in the ends of 
the wood will hold the book open at any | 
page desired. —K. H. Huntixa. 
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= | Found Guilty! 


A, 
y 
- 
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GREAT mechanical training has been 
found guilty on two 5: first of giving 
vidual instruction and personal con 


‘The President of this institution has been sentenced for 
life at hard labor, holding down his present job as head of 1 

use of his proved ability to help men help themselves in these times when 
so many need help. He knows that there is no reason for any man with a real 
back-bone being out of a job. These are days of the trained man, The man 
‘who is properly trained should never be ou: of work, 


Here is Your Opportunity 


~To be a Trained Man. Learn Motor Mechanics—Let “The 
Quality Schoo!” prepare you for jobs paying $200-$400 a month. 


Plan at once to start the new year Here youlearnby doingeverythingabout 
rightin the ere ep and peraton ato 
tractors, stationary as engines 

"fou work 


‘motors, including the Liberty Motor, 


Learn by Big Shop Standards—Thoroughly—in 7 Weeks 


king big money in their own shops, 
ikke scholarship privileges. i 


‘Our test and trouble work 
‘worth the price of the entire 
No 

¥ 


‘alone 


vom 


BIG 
{lal about the opportunities in, Motor 


Mechanics and our big shop standards of 
struction. Write today. 


fe eaten 


“The Quality School” 
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oa Thorouth eottes to tad) ath 
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Eaton 


ie hate sa 


et aed hea wots 


Play the Hawaiian Guitar 
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Some Uses for Picture-Hooks 
for Hanging Pictures 


(COMMON brass picture-hooks can be 


put to a variety of 


Picture hooks may be bent in ya- 
ious ways to adapt them to other 


tangles and used as angle bindings for boxes, 
or eabineta. 

‘They may also be partially straightened 
out and used as brackets for support 
‘such tools as braces, hand drills, drawing 
kenives, ete. 

Tn the kitchen, when screwed to the wall, 
they make excelient supporta on which 10, 
hang kettles, dishpans, or other utensils, 

If tacked around the walls of closets, 
articles of clothing may be hung upon 
them. Other uses will ‘naturally suggest 
themselves.—L, H. Kinny, 


Shutter-Frames Can Be Used 
Window-Screens 


ere 
frogs the gellar n 
shatters, 
“yéares , 
si 


ie them on one si ‘thet fhes 


Practical window-screans may be 
‘made from old shutter-franves 


dropped out, leaving x good strong frame. 

‘Over these frames I tacked screen wire. 
After painting them, I put them on the 
windows. The hinges and catches were 
stil in place, The sereens were very satic- 
factory, as they could be thrown open, al- 


lowing ‘one to shake dusters, ete—Mus. | 
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Popular Science Monthly 


Reduced Prices 
snd THRE WAS TOP for sb 


MEISTER PIANO 


By T.S. CURTIS. 
‘Tle books covers the devi, construc: 
tone “and ‘practical application of all 
Kinds Of high frequency apparatur. for 
‘se in experimental, medical and plant 
Sultivation. work,” and. also” includes 
lrectione for, the ‘construction of "a 
complete stage outst for both low and 


high potential work, 
‘266 pp lus” Price, $3.00 
POPULAR SCIENCE MONTHLY 


235 West 39 Street, New Yok Gy 

ce 
sdirat see, 

Ties aaa Reet 


WATCHES. 
on CREDIT |Get 
f Send forCatalog |\| 


GENUINE DIAMONDS. 
|ANTERD. 


UABY LOUISE 
DIAMON RING 


$83.33 nar 


ae ‘rom CATALGG. Lerty Bone Ae 
Tat Ret 


{JOFTIS “= ween Re 


December 1921 
"THE HOME WORKSHOP ] 
Ornaments of Hammered Brass 
Are Welcome Gifts 
OBNAMENTS of hammered brass are 
very effective for decorating. book- 
ends, desk sets, pipe-racks, ete., and the 


‘only tools required for making them are an 
of scistors, 4 round-headed 


‘a pougp and gor 
sre dr 

ieruin of fhe woodgh b) 

gouge wprk th 

Dressiond of any osired depth 


r= 


Make a 


nts of hammered | 
‘with airmple tools 


pattern of the proposed ornament on 

‘this out, lay it flat on some sheet 
bbrass'1/32 in, thick, and mark around it 
with a lead-peneil. ‘The brass is then cut 
‘out with the nclaaor, 

‘Suppose you use the quatrefoil design 
illustrated. "First place it carefully cen- 
tered over a cireular depression in the 
block and beat it gently with the head of 
the hammer until the brass bulges and fits 
the hollow. Next hold the brass with the 
bulge upward so that the edge projects 
‘over a rounded comer of the wood and 
tap ito as to bend the rim. Keep turning 
until the rounded. over 
‘Then pune! 


How to Improvise a Slide- 


Easy Collar 
agekly 
ip by 
Tate the 

lustration. 


prevent the eleaner from 
le the collar is worn, and 


HIS wonderful new method makes it possible 
for anyone to learn Illustrating, Cartooning, or 
Commercial Art, Hundreds of ‘our students are now 
making splendid incomes. 


Now 
You will te amazed at you begin making pictures” Shading, 
You learn by Retin, perspectives and all the rest fl 


‘yet You receive. personal instrice 
‘one of America’s foremost 

Will H. Chandlee, 

yame NOW. 


iow in ther right ‘order, until you are 
making. pictures that. bein 
$50 ¢0'8800.0F more! Many a 
a high as $1,000 fo 

Write for Interesting Free Book 


Mail coupon now for this int 


Get into this fascinating 
You can easily qualify, A few minutes? 
study each day Is all that is needed, 


bout this amazing meth 
“Tells of our students—and t 
‘wonderful’ progresr-—and how. we 
Qualify you for a high-salaried ‘art 
Postion, "Also tells of our {ree 
‘Guth and special low offer €0.3 li 
umber of new students 


MAIL COUPON NOW! 
Washington School of Art 
Reo 1708, Marden Building Washington DC. 
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ey are. learning! 
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yn home—can easily and quickly 
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you have 
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‘SMaetope beter puns beating machin 
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How the Man in Maine 
Buys Oregon Apples 


vw 


(COMMERCE lives through the inter- 

change of products. California fruits 
are sold in Maine. Shoes made in New 
England are worn on the Pacific slope. 
Automobiles from Detroit traverse the 
Florida sands; the North Smokes Southern 
tobacco. And so it goes. 


Advertising has played an all important 
part in fostering business growth. With- 
out it we would retrograde half a century, 
or more. Business would stagnate; large 
institutions which build cheaply by large 
production would fade into oblivion; we 
would live in total ignorance of many 
things which might add to our wealth, 
health and happiness. 


The bread and butter of business depend 
on advertising, and your interest in it. 


Read the advertisements. They will be 
as productive of results to you as to the 
companies that pay for them. In half an 
hour, or less, you can learn much of many 
things that go to make life what it is. 


Read the advertising. It enables you 
to get more for your money by telling 
you what to buy. It is your guide to 
what’s good to get. 


Read it — reflect on it —it pays 
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| Wide-Swinging Gate for the 
Farmyard 


(A GAs elon Brecon 
pearly 860 degrees may be made by 


yorthin gate eats wie iat Seninas the 


desirable. ‘The mounting below the lower 
hinge should be a solid ring, to allow of free 
rotation of the hinge upon it, ‘The post 
| used fora hinge-pst should, ct cura, be 


fate should be #0 nto alow the 
fate to pase it ifthe maximum swing of 
the gate Louis SCHNEIDER. 


Novel Spool- and Twine-Holders 
and How to Make Them 


rage 


the pins. It's so convenient to have all of 

your spools right at hand when sewing. 

|" The other picture shows a single-spool 
holder made from one of the handles the 

grocer gives away for carrying parcel 

| home. Keep some of them, for they make 

| the handiest twine-holders. Always have 
one in a convenient place in the Kitehen 

and laundry.—JExnte E, McCoy. 


December, 1921 


pDIAMONDs 


and other Jewelry 
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Beautiful Xmas Gifts 
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at Cash Prices 


pital $1,000,000 
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jork—A manual of practical 
he art of pattern drafting 
and construction work in light and heavy 
fauge metal, including skylights and roofing, 
cornice work, ete. Cloth, 288 pages, 370 
illustrations. Price, $2.60, Postpaid. 


Machine Shop Work—A comprehensive 
to the most approved methodsin modern 
shop practice, the construction and use of im- 
proved tools and machines, hand tools, the 
lathe and lathe tools, the methods of screw 
cutting, taper and ‘eccentric turning, etc. 
Leather, 360 pages, 401 illustrations. Price, 
$2.60, Postpaid. 
POPULAR SCIENCE MONTHLY 
225 West 39th Strect. New York 
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Spinet is Transformed into 
Bookcase and Desk 
NE day, while rummaging in the attic, 


of co 


did was to remove the keyboard and the 
‘mechanism in the interior of the instru- 


What was done with an old spinet 
‘may suggest similar transformation 
“other old furniture 


ment, Next I built into the fore part of the 
Old spinet two sets of small drawers on each 
fide and partitioned off a number of pigeon 
holes of various sizes. ‘Then the affixing of 
‘a hinged writing surface supported by two 
metal quadrants gave to the front of the 
former instrument the ordinary appearance 
of a comfortable writing-desk. » Further- 
more, by means of a pair of movable sup- 
ports, I made the musicstand adjustable 
‘0 that it could be lowered to serve as a con- 
‘venient bookrest or raised to act as a lid for 
the deak by folding over flush with the top. 
The music-stand and writing surface met 
at right angles when closed, forming a firm 
protective covering and’ changing the 
article into a quaint library table. 

I divided the rear portion of the body of 
the former spinet into three parts for the 
storing of books. The volumes were put in 
with titles uppermost. 

In addition, I fashioned a large drawer 
to be used for keeping papers, booklets, and 
the like in each side of the desk in such 
‘way that they were wholly unseen, ‘These 
drawers were opened by clutching them 
with the hand on the under side, 

To open the combination bookcase, 
library table, bookrest, and desk, finally, 
cone had but to touch a pedal of the former 
spinet, which released the catches holding 
‘the musie-stand and writing surface in posi- 
tion. —L. C. Gonerz. 


Ta icc givers Handbook to of 


hy ire 


A Convenient Ruler that Does 
Not Slip 
"THIS ruler consists merely of a length 
of angle-brass with lein. flanges. Select 
1 smooth piece and finish the ends neatly 
and the job is done. If you wish, you may 
mark an inch-seale on it. Use the ruler 
‘with the comer up. It gives a hold for the | 
hhand better than any except the triangular | 
ruler, and it has 
the advantage be- 
cause it will not 
slip. For this last 
reason it is very 


Le 
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Edwards “Reo” Metal Shingles 


US SES eet Mee 


socae ness. ~ 


tseful for cutting Sy 
whereconsiderable 7 

pressure must be GA, 

used. — HOWARD "A suggestion for 


Gaeexe. 
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Receiving Rain Warning 
by Telephone 


"TROTETHTOME 


Earnings 


portant to know 
all in the night. 
ng this fnforms- 
telephone tran. 
Econ 

mouth up S 

fool or any com 

‘enien place open 

| tothe ak, “and ( 

over it x by the 

Corners a sect of TERRS"EN 


tinned fron in con 
tact with it, Thea 
lead ‘the wires to 
your bedside, 
where you will 
hhave the dry cells 


nae, 


sepone ofthese ety revolversin your 


and the receiver See 
Sa ere 
EAhaedcietl aml ff 


make a lot of noise 
| which you will 
hear in. bed. —E. 
| A’MeCan. 


ye ae 
Ed ee Fak 


the rein falling 


Here's an Ingenious Screw- 


Holder for Starting Screws 
IT is sometimes necessary to start 


your nme anaes 


=. He STS 


Paramount Trading Co. 
34 West 28th St., New York City 


MUELE CAN BEAM LeNomH 
— 


How to start screws in otherwise 
inaccessible places 


‘clock SPIN su 


pring furnishes the material for the fingers 
‘of the holder. A piece of this is doubled in 
the middle and foreed into the slot in the 
handle. ‘The Singers are shaped as shown 
and the ends squared by filing. 

"To use the holder the fingers are pressed 
together and slipped into the slot in the 
| screw. After the screw in started, the 
holder is pulled away from the screw. 


bea CIVIL, EN 


‘One Method of Removing an 
Obstin: ean 


| 
gag | 
ea thY staple 


Thook the claws of 
the hammer under 
tthe nail, the claws 
straddling the sta- 
ple. Put a piece of 
wood under the 
‘hammer so that the 
surface will not be | 
damaged, and then 
pall in the usual 
way. A very emall 
staple, or _double- 
pointed tack,ean be | 
pulled in the came 
way with the claw | 
fend of a hammer. 
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RUNNING 


the most beneficial exercise 
Get all the benefits of eros country run 


in your own home, with 
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| jungles until he succeeds in this que 
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The Last Discoverers 


(Condadet from pase 28) 


plorer. ‘The man who travels to the ends 
fof the earth to-day is led by the hope of a 
discovery that will prove of lasting value 
to mankind. 

For example, coal has been discovered in 
the region of equatorial Afriea to whieh 
Carl Akeley sailed last August. ‘This is the 
first good coal found in Africa. ‘There are 
‘mall lignite deposits farther south, but the 
fack of a suitable smelting coal has forced 
‘African miners in thie region to leat copper | 
land tine ore down the rivers to the coast | 
fund to ship this unnecessary bulk of ore 
‘across the sea for reduction. Now, in an 
area of which very little was known, 
hhave found a coal-mine whieh will do much 
‘to make this section of Africa x great pro- 
ducer of metal 

‘A parallel case exists in British Guiana. 
‘The streams here have some gold in their 
sands, and occasionally placer-miners find a 
diamond. But where are the diamond 
“pipes""?” An expedition has left the Smith 
sonian to look for mines, and its leader, 
W. J. Lavarre, expects to remain in the 


Geographical explorations such as Shac 
Kleton's and Colonel Bury's exoeditions to 
Mount Everest, is drawing to a close. They’ 
hhave become a’ matter of clearing up de- 
tails rather than preliminary surveys of 
totally unknown regions. ‘The era of com- 
mercial exploration, such as the expedi- 
tion of Lavarre and the oil prospecting on 
the Mackenzie have only begus, and in the 
future we ean expect more and more work 
For instance, a few of 
the field to-day” for 
acientife objects are the following: Dr. 
C.D. Waleott in the Canadian Rockies, 
Mr. L. H. Abbott in Chile, Dr. H. 
Shanta in Africa, and Mfr. C. M. Hoy in 
‘Australia. ‘The ‘majority of modern ex- 
ploration is purely sefentific, but it must 
not be supposed that this "pure seience’” 
hhas no Interest for the average man, It | 
might seem as if the discovery of ten ne 
‘varieties of beetle in South America, is a 
‘matter of little practical importance. 
results which are at first “purely seientife 
oon turn out to be of immense 
importance. Dr. Hen 
the Amazon valley in 


perhaps a medicine of such tre- 
mendous importance as quinine, which 
‘was brought back from these same forests 
by the early Spanish explorers. ‘The study 
of insects may lead to the discovery of new 
serums for the treatment of dysentery and 
lockjaw, or the blotting out of tropical dis- 
eases, as his colleagues discovered the 
cchises and the eure of sleeping sickness, 
Few of us realize that modern research is 
like a pyramid—we hear of the peak, the | 
culminating fact, that is recorded in the | 
this is based on a long 
jons and data gathered by 
men scattered to the ends of the earth, 
working laboriously and unknown to fame 
in tropical jungles and frozen wastes. A 
scientific discovery is a synthesis of appar- | 
ently unrelated facts gathered by many | 
‘men, and these modern explorers at work 
at the points indieated on our map are 
really the advanced outposts of the army | 
of science, and if the age of exploration for | 
its own sake is drawing to 2 close, that of 
exploration for the sake of humanity has 
only begun. 
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JF zou at andy with tools, you can con- 
struct a hinged folding  tailboard 
with an eccentric lock such as the one 
shown in the illustration. The lock is cut 


Widincan? cul"an coseneete oo 


from a piece of flat iron stock, the lower 
tend (or tail) being bent slightly outward to 
provide a handle. 

‘The locked position of the eccentric is 
shown, ‘the weight of the tail portion 
normaily holding it so. When the tail is 
turned straight up, the eateh of the lock 
ia released, and the tailboard ean then be 
removed.—-LOUIs SCHNEIDER. 


Hallstand Is Built from an Old 


Oak Easel 

AN titique oak easel that ad in 
Ags ee fet sone tig, wan fare: 
n dt ghppdyted the 
« ‘ubpbrella- 
ra ieh the 


‘Gest halletand 


picture rested, the scalloped portion of 
which made edges for the bottom of the 
rack, which wan the only new piece of wood 
required, and was stained with a dark oak 
finish to match the rest. Six ornamental 
brass hooks were added, and the result was 
1 good-looking and useful article of furni- 
ture —Katmemine L. Daxiten. 


‘Try a Coal “Carburetor” on 
Your Range 


TBE shies of the device sto save coal, 
which it does by mixing the gases 
‘created in combustion with air and burning 
them, instead of permitting them to go to 
‘waste up the chimney. 

‘Manufacturers of several patented ‘car- 
‘buretors” claim a saving of at least 20 per 
‘cent in the amount of coal used, besides 


THE HOME WORESHOP 
Hinged Tailboard with an complete combustion, giving a uniform 
Eccentric Lock heat, and burning the coal to a fine white 


ash without clinkers. 

‘The one shown in the illustration has 
been thoroughly tested by several months" 
use on a kitchen range, and has given ex- 
ceptionally good results. To make one, all 
‘that is needed is an old grease-cup (iron or 
pressed steel) from an automobile, such as, 
fs used on the Ford unitersal joint, two 
‘mall drills, and a. }j-in. pipe-tap. 

‘Drill a hole in the center of the stove-td 
and tap a }4-i Take 


‘Try this coal-"‘carburetor” on your 
range and_you will Bnd that It 
sites coal 


the top of the grease-cup and with a very 
‘smal dil (1/60) dri, evenly dlatibute, 
crew the cup 


about a dozen holes jn it 
toget vw it inta,the tapped 
hole Your “dprburetor” 
iy)to work; 

ere. Even 

hievt by attaching 


fd that is directly over 
B, Dest, 


Correct Drawing May Cause 
Error in Machining 
WING to the manner in which a ci- 
cular drilled hole was shown on a 
detail drawing, us being cut through a 
circular bar, a machinist wan misled to the 
‘extent of tiring out & pieorWwith a. cir- 
a dr inste 
rea} met 
a is 
t 
wit 
a 


« ‘aropetphe bdr insteaf of the 
ie. wre 1 fod of 

ierfetihg A hole i t as 
shofn YH fhe ily@atioM in adbordance 
it} mechabical Sewing practice, also the 
sion for the diameter of the hole, 

hehe detaifp will invariably mislead the 


mechanic IF he does not understand the 
projection. 

‘A method for the drafteman that in- 
volves lest work and is clearer to the ma 


— 20 pero 


So that they Cannot be miaread 


chinist is to leave off the circular lines at 
the ends of the holes. As a time-saver 
and for clearness, this is worth adopt- 
ing—G. A. Lvers, 
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How to Obtain Reflected Light 
for Indoor Pictures 


Tek amateur photographer finds that | 
taking interior pictures by daylight is 
The opdinary 

when 
thod 


of the object illuminated, while the other 
‘side will be in the ‘This dificulty of 
proper lighting has caused many a camera 
ovor to avoid indoor pictures. 

By the use of a mirror properly placed, 
‘some of the light coming from the window 
‘may be reflected to illuminate the shaded 
fide and thus help to procure more even 
lighting and aval the detect of heavy 
idea and shadows. An ordinary sized 
hanging, mirror 90 used will give surpri- 
ingly good results. A large piece of white 
paper with a glazed surface will make a 
ood substitute for the mirror. 


‘The picture and inset diagram show the | 
arrangement. ‘The best location and angle | 


of the mirror can easily be determined by 
trial. —B. Fox. 


Another Winter Use for an 
Electric Fan 


rd alors 


‘The electric fan forces cold air into the 
furnace, thereby aiding fuel combustion 


‘and placed so that it will blow air into the 
ccold-air pipe. This assists the circulation 
of cold air through the furnace, aids the 
combustion, and. increases its heating 
efficiency.—Joseru B. Monax. 
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Hy will ben ‘anything you ever did, and 
i hersical an doh 

| boa how you do them, 


id, Exerybodly say'e my 
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Makes Any Boy an Amateur Chemist! 


Vou can do what Harry has dene. A CHEMCRAFT out6t te your introduction 

‘ " Harry says. Plan now to get You outfit 

aby be: the Themis of your own 

Local Chapter, and get other hoy in with you. Vou'llget the Club magazine, ton 
‘and van exchange ietter: and 
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| How to Clean the Under Part 
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of the Boat Hull 


A PRACTICAL method of cleaning the 
bull of a boat without hauling it out 
of the water is shown in the illustration. 
‘This device consists of two or three wire 


Straightening Cotters to Bring 
Points Together 


N order to insert a cotter-pin into 


TeSG- ce 
0 
1 


they are bent in the opposite direction. To 
do this, place a nail hetween the pointa and 

press them together with the pliers 
Stamp-Pads May Be Made of 
‘Type Ribbons 


LD typewriter ribbonsforgy 
tt -ataign pack. 
ke Kit di 

borfand Wiad piece 

boat cut Wt Oe pad-box easily 


the Il ‘underneath, and sect 


SS 


place in. box. 
The top layer 
can be cut away 
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Pulling Posts Is Rendered Easy 
by This Method 


A. USHAPED staple of heavy iron or | 
| £4 stool is driven into a post near its bs 

If a rock or a log is now placed near t 
post, and a long pole or an iron pipe is 
placed on the rock and under the staple, 
‘nuficient leverage will be exerted to pull up 
the post. ‘The staple, resisting 


ser to bending w! far into the 
lf ‘one of the same 
pile will bend 

ped staple will 


if a staple ean easily be made from 
oan and ends found in the junk-bor. it 


the man who enjoys the finer, better 
things in life, The Florsheim Shoe affords 
quality of unusual excellence and style that 
is pleasingly correct, at a cost that is low for 
the satishction received. 


The Florsheim Shoe —$10 and $12 
Phoegraphic Booklet “Se ef he Tone on rguent 


Sas yma ct Sah THE FLORSHEIM SHOE CO. 


method. Try aye 
Manufacturers Chicago 


Gis. 
To Prevent a Saw from Sliding | 


f -who cares +? 
ly y ve 
to the Ground 


Wirth pale eg my | Make e815 to825 a] Day 
ea | and be happy doing it? 


ust 
ground, which neceaiaies Gt a job you can’t lose! 

‘You can make $90 to $150 a week 
as District Sales Manager for the Wizard 
Kerosene and “Quicklit” Lamps and 
Lanterns—if you can qualify! Wewant 
men who are capable of doing big things 
and of earning big money right now. 
‘The Wizard Kerosene and “Quicklit™ 
‘Lamps and Lantems are the only sure 
Jampsand lanterns that alwaysgiveall the 
light that is needed —never get out of order—cannot leak, explode, 
atch fire. “Quicklit” burns gasoline; lights with ordinary matches, 
Give more and longer light for less fuel. Only lamps and lantems 
‘made with automatic cleaning needle. Demonstrate these superiori 
ties and you will sell one to a dozen lamps and lanterns a day easily. 


ls undesirable to bend one, one can un- 
doubtedly be made from ‘some broken 
pieces of machinery or tools with the aid of 
a file. —E. Bape. 


r the man 


When ssa fate, the teoth are apt to 
Beier File‘ chene pang 
‘Your saw and lengthen fe fe 


bending down, as often no place is available 
to put it on a higher elevation. 

‘This constant stooping on a job that may 
| tast for hours is very trying and causes 
Much fatique Invariably, when "one 
‘attempts to stand the xaw on end near the | ff 
job, it will slide and fall. By cutting a Negel: Chase Mig. Co: 
Veahaped projection at each end, as seen | TLDs East Hele St, Shlengo, 
in the illustration, the saw will stand up 
‘without ‘Awruony E. ZiPPRIcH. 
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IF YOU HAVE AN 

ATENTS content 

TO LEARN HOW TO 
SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. Tells our Terms, Methods, 
etc, Send model or sketch and description of your invention and we 
will give our opinion as to its prttoo-----------] 
patentable nature. . 


RANDOLPH & CO.: 
130 F St, N. W., Washington, D.C. ! 


THE BOY ELECTRICIAN | f 


Practical Plans of Electncal Apparatus for 
Work and Play with an Explanation of the 
icity. $2.60 


PATENTS 


Booklet Free Highest References 
Promptneas Assured Bart Revels 

‘Send drawing or model for preliminary 
‘examination of Patent Office records 
‘and report as to patentability 


Frlcples of Everyday Ei 
: 
SCIENCE MONTHLY, 225 W. 394 Sout, Nw Yk 


To the Man With an Idea 


{offer a most comprehensiy 
parece cent rere 
amt, lgal protection 

evelopment of his prop 


FOR f 
THIS FORM 


iGEND 


Popular Science Monthly 


THE HOME WORKSHOP 


Attach a Hand-Guard to the 


Wheelbarrow 
WHEN using, cee 
awheclbare 

row near a brick jciaaanow 
wall or fence, the ae 
‘operator's knucke 

ler are often 

ed. Also 

‘many loads are 
| dumped by the 
| operator in order 

feanwehishands, ELIE" 
| This means great 

Pian gravel Thin attachment 

The euard Ppt err 
shown inthe i 

lastration will protect the workman's 
hands ‘Tyabosbhbe iron about 
116 i. thige Prd pba phat protects 
the oft compfatively wide 
| The Findppiodadln Nggdd calculated to 
suit he particular con SE, Ginn, 


| Handy Nozzle on the Hose for 
Filing Radiator 


the time. All the automobilit bas to d 
to place the nozale of the 
filler pipe and then press the 
flow of water stops as s00n 

pressure is released. —L. B. Rot 


Use Old Books for Filing Bills, 
aries, | 
may 


Recipes, or Pictures 
to 
fppings, 


0 noting a 
ales, Bicectp ge, 
bbe mde inip holdfe f 
recipgp, bill or pigebres 
With a shfep-palfted iknife cut out pages 


mat 3 
binding. 


front cover of the book, 
If desired, a thumb in- 
dex ean be cut down 
the side of the pages #0 
that therequiredsubject | 
may be found quicker — | 
Anruon Goupewnavs, | 


ny 


Victor Bi 


1007 Wootworth Bide. 


‘Washingon, D.C, Olee 


patent matters and give 
nee and facility, we 

w York, Philadelph 
Pittsburgh, Chicago and San Francisco, ‘These branch offices 
being located in the principal commercial cities of the 
ales, together with our main office loc nthe 
U.S. Patent Cfice m Washington, D. C- enables us to more promptly 

ch fe 


he sal or leasing of Uber patent 
SPECIALIZATION OUR STAFF 
imperil 
which the hrvention relates are capable of reauering eficent serves 
mot lawyers tnd. mechanical «3p 
in nes 
‘which 


‘THE VALUE OF YOUR PATENT 
ps the skill and care with which your eaye 
ton Patent Oc 


‘OUR THREE BOOKS MAILED FREE TO INVENTORS 
[published thrve very valuable be 
lo yen tre Th 


Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT—Sent Free on Request 
Containe fell regarding Patents, Trade- Marks 

Foreign Pat 100 Mee 


We have Direct Agencies in all Foreign Countries. 
‘our ilustrated Guide Book on Foreign Patents. 


SPECIAL OFFER 


Free Opinion as to Patentable Nature 
We will lay give you @ 
invention which yew are interest 
tw for war" Evidence of Conce 
ogether with model 
Ilan form “Bvidence 
special fe. 


Write for 


ature of say 
diately send to 


ur blank form 


protect with a patent 


WRITE TODAY 
se ud address and send to the nearest fice and we will 
mnt book As desribed above 


VICTOR J. EVANS & CO. 
PATENT ATTORNEYS 
MAIN OFFICES, S0i 9th St., WASHINGTON, D. C. 


Chicago, I, Office 


HLA Tacoma dg, 


San Francisco, Cal, Olfice 


010 Mobert Bia. 
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Mechanical 
Engineering 


Learn at Home! 


Employers are looking for men with 
‘mechanical ability. 

‘There is ari easy, delightful way in 
which you can learn right at home in 
spare time, For 80 years the Interna 
tional Correspondence Schools have 

men and women just the 
wy need for success in me- 


have stepped into good positions through 


L.C.8, help. 

Lat the LC. 8. baip your Choose the work 
you tite bat the eoupen below, them mark 
ied mal (Today. "hia doen't blgate you te 


ihe seat butt wil being you tnfermation that 
‘wil Sart "youonn eveemafal carers ‘Th ly 
‘Your dhanee.”‘Mark and tal he eoupoa now, 


IWTERNATIONAL CORRESPONDENCE, scHOOLS 
‘7648-8 


Scranton, Pa 
marreaenicen | 
eicctric Wiring | aay 

feces. | Bees ee 


THE Hoste WORKSHOP 
Heat Room with Pie-Plate 
and Gaslight 


FOR beating the bathroom or other 
room when there is no fire in the house, 
fas in the early fall or spring, a device can | 
bbe made with little expense. - The materials 

needed are a few pipe lengths, joints, an 
old pie-plate, and a small sheet of asbestos. 
__ The pie-plate is lined with asbestos and 
is fastened, by means of small pipe lengths 


Popular Science Monthly 


1922 Basch De Luxe 


FREE S2.522sim: 
RSs 
L Basch & Co, Dep ser Be, ete 


‘Take the chill from rooms in the 
morning by using this simple heater 


and Joints, tothe east 


show 
Wi ‘the e 
ey | 
dow rae Bo 
sofeied 


‘work or papers on some particular sub- 


Gets 
Ast od, edge | 


SAVE (Sop CE 65% 


sey 


Building 
honographs| 


WAKE MANE. 


Copartes book vil stand 
Frost Gti of abuse Hf put together 
in the way shoo 


attach to the strip of tape on the adjacent 
| sheet. When as many pages as are desired | 

are piaced together, a sheet of heavy paper 
or muslin is folded over the book to act as a 
‘back. 


‘Whenever it is desired to add pages, the 
| taped pages are separated by pulling away 
from the tape, and extra sheets with taped 


| edues are inserted.—G. A. Luzas. 


PATENTS 


TRADEMARKS copyRicnts 
Sn frou 


Beale & Park Pits 


ha 


PATENTS Secured 


Prompt Service. Aveid dangerous delays. “Send 
foe es Sean ee Fo 
Boat teling Hw, to Obi «Peet Send 

ich oF sapentey, felines 
savice pega ist Relerences. "Write 
| Foon 3 feta 2 ee Samy Bide: 


“ 

oS 
MakeYourBike 
aMotorcycle 


December, 1981 no 


YouWever Need @ Gun THE HOME WORKSHOP | 
until —_—_ eee EE 
YOU NEEDITBADLY | Providing = Soft Nose for the 
pel || 4 scans meee zrito-e | ASRS 
[egg egal | So GT 
eee ren ae ae Buy NOW 
brass or copper hammer is reqsred, a2 on Wake 2 PULL 


sears, is shown in the illustration. YEAR To Pay 


For this purpose any hammer is suitable, 
even if the peening end is well worn and 


battered, as tho ball must be sawed or 
ground off. A }¢in. hole is drilled in the 
fend toa depth of 14 in. A copper or brass 
plug is driven into this hole and held with » 
dowel-pin drilled through at right angles. 
‘The soft brass or copper can be replaced as, 
often as is required.—G. A. LUERS. 


A Suggestion for a Cork Handle 
for Your Fishing-Pole 


F the cork handle on your fshing-pole is 
worn, below ie described how you can 
‘one at practically no expense. 
‘Obtain three ferrules, or steel washers, 
and a number of large corks. Place one of 
tthe ferrules in position, put a few corks | } Zim. im 
‘over ‘the rod; fasten the second ferrule in g 
place, then 2 few more corks, last of all 
A finishing up with 
the third ferrule. | 
Shape the corks 


ula 


if 


Sa aria a 6 mess See 
0c CHARGES BATTERY (iy%5 


roughly by means 
of a knife and 
then sandpaper 
them to the shape 
shown. Such a 
hhandle is as good 
as any manufac 
tured stylé, and is 
‘Add to the comfort easily applied to 


| 2 Gehing by plac~ ny fishing-rod.— 
ie thts otek handle 
thiecork handle 5. H1. Moone. 


Pay Next Year 


foi 
Christmas Gifts! 
DONT SEND A PENNY. 


Try This Emergency Clothes- rier ms 
Line Pulley 


or Scientific 
Book You Need 


“aca tom 96 sag add 
pope bomen pee er Std 


Seal sabes late bok by the best 

Mala eet hy eet 

Snir : Sate 
poe ae to 
per toc pers 

Respect cbt heroes ae 

ae RA fer 

Fe mace a Aout the tne : 

‘rect. If there is any change in price you will -_ 

Pt ieoee ae we ico tare to aa 
ens Page RE) ROA! 

will be no obligation for you to buy, and either have to be 

‘we want you to know our extensive book made smaller, or 35-37-39 Maiden Lane-NewYork 
Somls apie ge 

ScIETIME gem remusNcco. | AGTTgmeere pe led A. 


235 Broadway, ‘New York City 
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MONARCH 
JUNIOR LATHES 


The Biggest Little Lathe Built 


STURDY small engine Lathe bute 
AASrin te some gta 

fion that has wale 

UATHES seed the world over 


An 


accurate, dependable machine toot c= 
pecially designed for and guaranteed to 
‘Ho any simall work that any other Ish 
Will lo with speed and accurac 
MONARCH JUNIOR will fie in any shop 
fF in a.work-room right in your own 
hhome. ‘They are especialy clesigned for 
boginners-—ateeaty to learn to op 


ate and are equipped the same as an 
fargee athe 


‘The Greatest Achieveme in Lathe Badin Histary 


Monarch Junior § 
Finch Engine Lathe SOO 
ul pecesan ano ar 

The Monarch Machine Tool Co, 
201 Oak Street, = = Sidney, Ohio 


Ce 


Strength and Service 


Use the dependable, sturdy 
strength of Williams’ Drop- 
Forged Clamps and Lathe Dogs 
—they'll never fail you and will 
last a life time, 


Clamps—11 patterns, in a wide 
range of sizes for every pur- 
pose, 

Safety Lathe Dogs, Bent or 
Straight Tail, 1 or 2 screws, 16 
sizes. 

Ask your dealer—Literature on 
request. 


J. H. WILLIAMS & CO. 


The Drop-Forging People” 


BROOKLYN BUFFALO | ciICAGo 
Ter Fala SOT Wea, 


THE HOME WORKSHOP 


How Leather Straps Can Be 
Made at Home 


FTEN it is necessary to have a few 
Tengths of narrow leather straps as 

belts for model machinery. ‘These 
be made easily from any piece of avayfble 
leather. Before it can be cut into: 
‘must be cut into cireular form. 

‘The only requisites 
‘a small piece of wood. 


‘a depth slightly more 
width fo which the desired strap is t> be 


cut 
‘Then the knife is firmly driven into a 
board or into the workbench, and the ei 


© Senail leather belts can be made easi- 
iy when the leather incut in this way 


cular piece of leather placed before the 
knife. "The small piece of wood is placed 
inat the knife, and the leather, which 
has frat been eut'a little so that a strip of 
itean be drawn under the mortise and held 
fn the hand, is then gently but firmly pulled 
against the knife. 
non the leather is pulled, it will be 
found to press against the mortise eut into 
the wood, and the knife will cut the leatier 
ast reaches. The leather wil ear when 


3 ni 


Do You Make Your Own 
Wire 


seen 20 many 


"The amateur electrician will be 


Yaterested in thie suggestion 


electrical contact, the wires will not be- 
come broken, and the possibility of a short 
cireuit is avoided. These connectors may 
bbe cut out of sheet copper or brass. 

‘The: illustration shows three types of 
terminals and does not require an explana- 
tion.—A. J. Cunistormex. 


Popular Science Monthly 
AGENTS § (2 
AGold Mine at ff nie 


(ORLY 20 BOXES A DAY MEARS $18 DAILY PROFIT 


“Lighting Fixtures” 


i 


fond for Catalogue No. 


Ready to hang, 

Direct from man- 
ufacturers. 

Completely wired 
including glass- 
ware. 

20 


ERIE FIXTURE SUPPLY CO. 
Desk A, Eri 


AE \ New Furniture 
| "rer O18 


Explains how to refinish old furniture 
to conto with the voguetor enact 
nd stained eflects—how fo 


Fara SS 


‘S.€ JORNESON & SON, Dept PS. Rc, Wi, 
“The Wood Pinishing Authorities” 


December, 1921 


ASBESTOS 


We are miners and shippersof Crude 
Asbestos in any quantity. We produce 
all grades at our world famous BELL 
ASBESTOS MINES, in Canada. We 
also card fibres, spin yarns, weave 
cloths, and make all sorta of Asbestos 
products. 

For anything you want in Asbestos 
turn'to 


Keasbey & Mattison Company 
Dt, AMBLER, PENR, 
ements tds Lrvene hates Mee 


Music Lessons 
Pecans 
At Home 


Get on the Staff of 
a Big Newspaper 


Seta cing sein te 
Se oe caren are 


Cléevelatia 


T? Year 
A Safe and Sane 
Motorcyc! 
Weigh only 75be. Aseasy 
tonde asa bicycle. Simple, 


Tue HOME WORKSHOP 


This Photo-Print Washing-Box 
Rocks Automatically 

[ HAVE used with success the washing- 

ph 


shown, tion for waghing 
id gn is ai in, 

2 ingide, 94 2 in ga 

in idle Bt box ign. highend 


Ti 
PN ewore pronts 


The 
wate 


torrapher will not have to 
‘This washing-trayy it works 
sutomal 


bumpers on each end areabout 134in. ‘The 
ccenter upright is about 10 in, high and is 
made so that it is watertight. Half-inch 
holes centered 1 in. below the top of the 
box, give outlet for the water. Place 
prints to be washed in each end and fill 
with water, place the box under a spigot 
siving a slow stream of water. As the box 
fills, first on one side and then on the other, 
the weight of the water will cause the box 
to rock as part of the water runs out of the 
lower end of the box. 


Equip Your Tenon-Saw with 
This Guard 


"HE guard shown in the illustration 
‘consists of a piece of aluminum or other 


bolts. They are secured with wing-nuts. 
‘After determining the depth of cut re- 
quired, adjust the guard in position, and 
tighten the screws. 
T find this device especially useful in 
| cutting dovetails: the depth of cut always 
being equal, measuring is not necessary. 
‘The accessory is attached or detached in 
1 second; it may be applied on either side 
of saw, and does not interfere with its use 
for all-round work —Gronck H. HoLDEN. 


Furniture Polish Renews Old 
Auto Window Lights 
INDOW lights that are bard to 


is play 
Those odd jobs around the 
notte Secon good fon when Jou 
Heit Setment Auto bet Bevel 
Pidset tnd" youe werk wil all 
ELG', prercshonaT Sah 
Gent Pidtce area favorite 
foot carrnterss they 
‘The Auto $ 


‘without re- 
ure found 


show. yous 8 

st wlll send your nam 
ZGdress, we. will send you the 
Strpent Book of Planes without 
cont 


SARGENT & COMPANY 


Popular Science Monthly 


7m 


Gj | wive the feline visitor something to remem 


A equilit he-mian gift. A Duabon 6 Sharpe 
Machinists tool brings his lasting qritihide nds a perma: 

Tet reminder of the giver. Miccometers, Combiruntion Sets, 
Mevels, Vernters: — "over 1000 ts chodse from: ‘Timed 
Monee Taxes Tend to the beanty of some of these precision. 
tools ap uctheVletube sirnct. ” | 

|| War NF 28'Smrall ool Katalog is.xitsefil gift book and #) 
we shall be ghd to furnish you with xcopy if poandealee: om 
cetntot supply, yoxt. # 
Nrown § Sharpe Ma. To, 
EUS 3: 


‘SPrvbiterter. 7 d 


MS 8] 


FJ No Need to Wait 
‘Any Longer! Ir 


2uP ‘Only $38.50 


rad today. Use the Coupon below. 


tNanune OTTAWA MFG. CO. 
18658 King St. Ottawa, Kans. 


| 


Cats Can Be Kept Off the 
Back Fence 
TF,z03.27¢ annoyed by eat serenaders on 


ick fence at night, an old Ford 
duction coil, connected at shown, will 


‘This small slectriccshock out 
‘ures restful nights 


28e ine 


bare wires from the secondary 


Pipe-Pulling Tool Is Useful 
on the Farm 


To, pl pipe trom the depthe of the 
‘earth is strenuous work, but here ina 
tool that will be a sure help, 

Got a wagon-tongue and cut it about 8 
ft. long. At the large end or butt, screw 
| two steel plates to opposite sides and drill 

three holes through the plates and timber 
ind 12 in. from the end. Hol 
in, in diameter. ‘Then have 
| smith forge a large hook with af 


amare, Sg Fras 
Sean 


joted to any one of the three 
4 pin. bolt as a pivot bearing. 
Set this lover so that the hook comes 2 o 


Pull the turns of the chain tight, go that 
they bite the iron and hook a link at each 
fend over the hook. This raises the far end. 
of the tongue. ‘Then, by exerting the 
weight of the body on the end of the lever, 
with the chain biting. good, the pipe will 
come.—L. B. Rosatxs. 


December, 1921 


Skylight Serves City Dweller 
as a Hotbed 
"HE foreman of an assembly room had 


‘a fondness for gardening. One spring 
on top of ane of the 


ports were pl 
{the glass and in these were set boxes of suit- 
able size in which the . 


Needless to ag¢) the, 
were reiply 

than if hey 

alr 

‘The syline)pr 
appropefite 


was. prlected om 


An iden for the 
‘would like to have 


A Collapsible Stepladder for 
Home or Shop 


are om te up ie. 
the opypsite ya # y 
side, a shonin ¢ippeue 
tance, ‘Prentwol in use, at 
‘Thewo cross stays fe of 34 


oI 


New 300%: 


Hi 


EEE 


AGENTS Frets 


Goldand Silver Sign Letters 
dee cccuptos very little eae Saree set 
ee SPER. ataptnitete dear 


steel, socured at the top by a screw, the 
other end being held in position by a wing- 
nut and bolt. ‘The stays will then be 
found to hold the ladder rigid during use. 
Out of action, the Indder folds up to 
occupy a space about 7 ft. long by 38 in. 
‘deep.—Gronce H. Howe. 


$75 to $200 a Week! 


Yow can wll to nearby trade or tea 


Liberal Offer to General Agents 
METALLIC LETTER CO. 
0A. No. Clark SE. CHICAGO, TLL. 
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Wheels versus || tr Tip-Up for Fishing 
di through the Tee 
Figure-wheels AR ak Nis to Ces 
} WwW: 


You're developing a ma- 
chine; you may watch the 
| wheels go round and witness 
| the working of parts. But 
you can’t tell as much as 
by watching the figure-wheels 
of a Veeder Counter! 

You see the machinery at 
work, Your counter reports 
the results, 

How much production per 
hour or day; how much pos- 
| sible capacity; how much’ 
efficiency secured ?— read 


that from a 


RUA 


COUNTER 


The above Revolution Set-Back 
Counter cords the output. of any 
| tachine where a shaltrevlation id 
{ites th pe.“ Sete back 
rom any ure by turning knob once 
round. Supplied with from Your to ten 
Furey required Price with 
four figure-wheel ax ntated $10.00, 
Subject to iscount. Cal le then 
greta sxe. ‘Set Back Rotary Ratchet 
Counter, to record reciprocating move: 
pens a on punch press $113 ist). 
| Seller counters at prices down to $21 
‘The Hand Tall illustrated below 
is wed for counting anything from 
‘number of people attending a ballgame, 
{onumber sf 
Deckages in 
Eninventor. 
in the publ 
lace ie counts 
Deron inthe 
Iiotory or store 
fount sith ia 
) the "open may 
fount anything 
ty ele cat 
ranch ple om 
pgepione ne ris 
ledaters one for each pressure of 
thumb fever: counts upto 1000, then 
repeats. "Can be act bac to sero fen 
ny figure by turning knob once round. 
Size, achive of hoger rings 2 ches 
wweaiet diameter, Price, 30 
Write us about thet count- 
problem of yours— 
there's’ a Veeder juit made 
for it, and fully described in 
the free Veeder booklet. 


44 Sarveant St 


The Veeder Mfg. Co. || 


up in the air, announcing that you 
have made a catch.’ At once you go to the 
hhole, pull in the fish, and, re-bait the hook 


‘The tip-up js made Gig? a 
and is about Pin. th 
trifle thidher fas oth 0 

|] | large endl 1B Dsfin. fae 

|} | endand dn. & 
isbored tirough this piece! 


| lie across the hole, 
To keep the cross 
stick firmlyin place 
it is well to sink it | 
into a slit in the | 
ice. Ws 
then be poured | 
around the end. 
‘This will keep the 
stick firm and im- 
movable, no mat- | 
| ter how great a 
! struggle the fish 
puts up.—Romerr 
Pace Lincoun. 


File Used as a 
Match-Scratcher | 


A DISCARDED nailsfile can be made 
41 into “avery "eonvenient  mateh- 
seratcher, Cut a piece of cardboard an 
|] inch or two wider and longer than the nail 


|] fle, place the fle 
en 


fon’ it and fasten 
the file, toget 
with the cardboard 
fon the wall with 
two double-point- 
fed carpet tacks 


If yougmish 
|] | mas o¢ 
| Pe pecnel 
base and falReniig ouaue 


the file in such a 
manner that it 
may be taken out 
to be cleaned and 
then put back into 
ite place again 

Wat. A. JACKS 


Popular Science Monthly 


share keen, Sous’ Liniment 
wiererwe caminyont tandeeate We 

See Se every so of ertant ache 

‘FuiP iin, sprin and stn’ 

‘eld by dclors you know snd ean rt 


wh" BIGGS 
» Wants Furs 


soon’ “deteriorate 
and then give way | 
under the weight 
of the battery 
‘The illustra 
at the left is self 
explanatory and 
clearly shows the | 
manner of attach 
ing the ends of the 
chain to the hai 


dlesof the batter 
‘way to box. — WERNER 
‘carry batteries” — STAAF. 


December, 1921 
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THe WOME WORKSHOP 
Drainpipes May Be Used as 
Porch Supports 


THE le pipes for drains and sewer: 
“Tintke strong and attractive pore 
ports, They are Jeon 


Ef ft 


setup. 


good site to use, It can be made very 
mich stronger by Alling it with concrete. 
In ease the tile should become broken, its 
concrete core will still support the super- 
structure, 

"The tile is set up with the flange end 
down on a stone or concrete base. By 
painting the pipes gray they ean be made 
fo resemble concrete very closely. 


A Quick Repair of a Broken 
Muffler on a Motorboat 


ETAVING invited some guests for a ride, 
‘of course, the muffler on my motor: 
boat blew out that morning. Not being 
able to obtain a new muffler that day, and 
‘ot wishing to disappoint my guests, I pro- 
Seeded fo make a temporary repal. 

The fol 


fn, ay 
of gal 


hold the she¥? iron in plade I tied three 


loops of wire around it and tightened them 


ae 
quick, inexpensive way of repalting 
Troksn motorboat engine muffler 


visting the ends of the wires with a 
ic of pliers. This gave it sufficient 
fength, but to prevent , T wound 

the entire outside covering with friction 

tape. On testing with the engine running, 

the leakage was only a few drops of water a 

minute. With this repair I ran the boat all 

day, and it proved very successful 
‘This temporary repair having proved so 
‘successful, T decided not to go through the 
ina new roufller. To 
ing, I painted the out- 
ering with a thick coat 
of white lead and when dry I wound an- 
other layer of tape over it. Another coat of 
paint completed the job. I used this outfit, 
the entire season without the slightest 
Fox. 


side of the tape 


trouble or a drop of leakage.—1 


¥) ‘f fy out ou 3 
Reet feof itch aro 
muted ser( ws he coWe,. To 


VAs ‘Motors} 


C Factory overstock 
A. « Sale,as low as 
They're melting away; 


and after this 10,000 
factory overstock lot is 
sold we'll have to go 
back to regular prices. 


E 


SPECIAL FACTORY OVER- 
STOCK SALE PRICES 


100 lots, each... .$11.75 
25 lots, each...... 12.00 
2 12.25 
12.50 in, Pst 
3 lots, each. 13.00 — 
Single Motors..... 13.50 


A WONDERFUL MOTOR 


This motor has just about half as many parts as ordinary motors. Its 
sturdy simplicity means longer life and less repair and upkeep expense. 
Has special fan-cooling system and unique starting and cut-out mech- 
anism, 

Motor is 14 hp (tested at factory for $0% overload). Single phase, 
110 volt, 1740 rpm, 60 cycle split phase induction type; suitable for 
operating washing mi churns, cream separators, ventilating 
fans, lathes, 


ills, saws, grinders, ete. 


the owner to a 

ong with this mo 

service. he old motor by express collect in the box in 
which you receive the new one. 


CASH MUST ACCOMPANY ORDER 


or, if you prefer, motogs will be shipped by express C.0.D. Prices quoted 
show an actual loss. The sacrifice is made for the sole purpose of con- 
verting a factory overstock into cash, for working capital 


est your friends, and make us a quantity order, to get the quantity 


NORTHWESTERN ELECTRIC COMPANY 
410-420 SO. HOYNE AVENUE, CHICAGO 


FORD fe SPORT CAR rae] 
Last Ret KS A 


REDUCED PRICES 


Back to Normaley—20% Further Reduction 
SOUTH BEND LATHES—EST. 1906 


JUTH BEND LATHE WORKS, 433 E. Madison St., SOUTH BEND, IND. 


La 


Adjusto-Jite 


{IE Yamp of a thoosand practical 
Bt Beer, ae enh i 
anywheteand everywhere. Alltel 
you need where and when you neal i 
events eye aray—reduss Hight il 
Nocrher Wigton device Bike fe 


Si Apo sy Mpa 
Ae per en 
5, W, FARBER 

Hee 


NN 


te 
We claim~ 


| lard-pail, in 
| 


The Old Lawn-Mower Becomes 
a Good Countershaft 


‘AKE one old lawn-mower with a 16-in. 
blade, which would mean 2154 in. over 
| all. “Remove the cutting-blades on the 
shaft and the wooden roller on the side 
| extension castings. Put on the pulleys 
(iron if desired) and reassemble, Then 


clamp the side braces on, These arg-bent 
‘as shown and bracopapd blocked. 

‘The pow wver ng offre 10- 
in, mywer ari feat 
high peed Mihd the Beet Ht for 


operafing thi pachinefptc., is obtained by 
puttin on the right size wooden pulleys. 
‘Two grease-cups are tapped in and the 


countershaft is made at an outlay of a very 

few cents.—P. P. AVERY. 

Pail and Tub as an Improvised 
Air-Compressor 


ir may be maintained by 
Improvised arrangement 
shown in the ilustration. The device con- 
sists of an inverted pail, preferably a lar 
‘tub of water. A connection 

for the air-pipe le made by screwing an old 


ween 


‘This device will produce a slight sir 
Dreture that can be used in cone 
‘section with the gas Blame 


tire valve of similar part on to ‘om, 


hen thevair supply is exhausted, it is 
imbly 2 matter of raising the pail, which 
| releases the water, and pressing it down 


into the tub again. This simple air-com- 
pressor is used by a local tinsmith in prefer- 
ence to a foot bellows or other pump, 
probably because of its inexpensive con- 
struction and unfailing operation. 


a small blowpipe a steady | 


Popular Science Monthly 


Be A Floor Surfacing Contractor 
‘Make $5,000 to $15,000 or More Yearly 


THE AJAX EYELET FASTENER 


BINDS’ PAPERS QUICKLY AND PERMANENTLY 


‘$20 Brings Youan HB Charger 
eS) Remcatht terms gato 
gl ‘il 


tae vt 
Fichter arorwens 60. bs sty, 0 


MORE MONEY 


NEW MOTORS 


ALL SIZES UP TO SH.P. 
We Specialize n Small Motors Generators 


PWVIRELESS, TELEPHONE GENERATORS 
‘on yourine wovom GENensTon 3275 


te 


{AUN 
‘32CY-URH-DD28 


y= 
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THE HOME WORKSHOP 


This Sharpening-Tool will 
Concave the Ice-Skate 


ONE pt the best ways to sharpen skate 

to slightly hollow or concave it in the 
center, The depression runs the long way 
of the runner and it is dificult to make it 
accurately unless you have a tool to hold 
the round file. 


‘work well. 


Ttis pushed 
skate blade lgpgthwige, the 
similar ty thy uged HP a c 
the edge bt 

‘You edh mye this 


. 
| out of s dap fapterial WM it will serve 
well for ‘The wood used should be 
hard andlsound, ‘The top piece is 1 in. 
thick. The blocks between which the 
akate-blade fits are 114 in. thick. ‘They are 
serewed firmly to 
the top, or, rather, 
the top in serewed 
or bolted to them, 
‘The alot in larger 
where the piece of 
| round fe ft 
‘The file is held 
securely from alip- 
ping elther way 
by “a short. bolt 
which comes down 
through the cen- 
ter of the top 
piece, ‘The skate 
may be held. in 
‘one hand. whi 
may be placed in a vise. T' 
| ens the skate in just the des 
the file may be turned around at will oF 
| replaced when badly worn, 


| Furniture-Repair Kink for 
Holding Rungs and Le; 


“0 hold rungs or legs in furniture a 
imple auggestion is offered in the illus- 


coming loose, 

glued iplace 

than thf glue, 
The 

through 


cuore 


‘A good method of mending » chair 
"ranner or broken chatr leg 


lipped off at each end with a pair of wire 
ceutters, it is bent back enough to slant 
slightly upward at the ends. ‘The glue is 


| then applied and the rung or leg driven in 

flush, ‘The ends of the nail are springy | 
‘enough to open up slightly and eatch in the | 
‘wood. This method does not disfigure the | 
‘wood as do nails or screws driven in from 
the outside. Cut the nail ends. short 
enough to come inside the hole with the 
‘rung driven entirely in.—G. A. Luzs. 


NOW ONLY 


(277 = 


Cash, or Easy Terms— 


Hundreds are paying for their OTTAWAS with 

of the splendid profits this fastest-cutting 4 H-P. 
Log Saw makes for them. Prices cut to bed rock. 
Easy Terms to help you.  Wogd is in great demand 
as fuel. You can cat wood without any backaches 
for hard’ work and increase your income sawing for neigh- 
Sore and’ ‘selling. wood in towns and cities, Send for iy 

p Making Proposition today 


>. Motor 
Fastest- Cutting 


1oG SAW 


Saws logs into any lengths—faster, easier, cheaper; 
ents down trees; buzzes up limbs, poles and branches, 
When not sawing, use as portable engine for grinding, 
pumping, shop work, etc. 

Friction Cluteh, lever contro led starts and stops 


Magneto Equipped. at no extra charge. 
buy. Fastest cutting ~310 cute a minute! 


Immediate Shipments (om focjory at 


From Far-Off New Zealand! 
‘Just received my OFTAWA Log Save. “Mighty glad to have 
1 fut some fuel in the tank. pave her 4 turn—and she 
nt off like » grasshopper. Tam well pleased with the out. 
Te is very compact, russ well and cuts fast.” SAMUEL T. 
Mutu, Upper Plain, Masterton, New Zealand, 


FREED 82:29 Mover Soving Otter Lower 


vd my fine Free Book on 
the OTTAWA. I open your eyes to real money~ 
‘opportinities, Send today. Use Coupen New. 


1H. ©. OVERMAN, Gent Mer. 


OTTAWA MFG. CO. 


1807-D Wood St., OTTAWA, KANSAS 


Big Money 


Big Opportunities in [7 
Auto Game 


Right now men like you are want- 
ced for big pay jobs in the Automo- 
bile Engineering field. Over 8 mil- 
lion cars are in operation and there 
fare more jobs open than there are 
‘Bood men to fil them. ° Thousands 
‘of men are needed to keep these 8 
million ears in going condition. 

‘The percentage of new cars this | 
year {a smaller than Yor ‘several 
Years past. This means more wor 
fn the old ears—rebuilding and re- 
Placing parts. 


Learn at Home— 
Easy, Inexpensive 
‘You don't have to serve 


brary of Automobile Engineering 
wll fell you everything you need to 
Know. I explains everything about 


Popular Science Monthly 


for the Man 
Who Neuis What to Do!! 


the work of Mey automotive 
fetime of 

7 siy what You need 

a you is pial crergsay ig 

over $50,000 to produce these 

yet they are sent to You without & 

it of any kind for 7 Gaya" free ex- 


“ie ive a one-year membership in 
‘ety worth $1200. ‘This member- 

ship entitles you to the foliowing benefit 
malntina a 

robin 


Everything About 
Eeey Auto 


‘The 6 big volumes flexibly and dur- 
‘bly bound contain 2700 pages and 
more than 2400 pk iuepeints 
‘tnd wiring diagrams showing the 
inner workings of every car, Atom. 
plete index enables you to find the 
‘ery thing you want in a second or 
two, "No seed to go through the 
‘whole set or even & whole book to 
nd "In tie way you can devote 
fore’ tte to the most important 
things but you are eaved needless 
study on the things you won't have 
ton the Job though to help ou 

ight onthe Job though, to help you 
‘whenever you need help, 


A Few of the 
Subjects Covered 


Repu 


Every bay loves boats and trains 


Ives boats ae made of steel, b 
d, with long-runnin 


‘ocomotives and ships fasei 
Playing with toy t 


ate 


ders, 
TT in small de- 
tails. "Real ships were used for models 
‘ocean liners, diving submarines, 


by springs or elec 
all kinds—passenger, freigh 
|. lumber, livestoc! 
nnels, 


fect Christmas gi 


10e. for Booklet 
‘aine and Boats 


‘THE IVES MANUFACTURING CORPORATION, 191 Holland Ave. Bridgeport, Conn. { 


es 


The Victrola is the gift 
of all music to your home 


Wherever the dawn of Christmas morning 


finds a Victrola, there are gathered the ¢ { 
ts of this generation. All hav 

tributed their art to the Victrola, positive ba 

that it is the one instrument which brings to 4 y 

you their authoritative interpretations in the w 


tones of actual reality. 


Will there be a Victrola in your home this 
Christmas? $25 to $1500. 


Victor Talking Machine Company, Camden,.N.J. 


